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KEYSWITCH 
(P-33) Plug-in 3000 type relay. 
C.E.G.B. approved. Many 
variations available. 


KEYSWITCH OMRON GOLD 
MA415. Plunger type (multi- 
contact auxiliary relay) 220v. 

& 440v. AC for production 
machines and control panels. 


For exact details contact: 


Wireless World DECEMBER, 1964 


not one leaves the works unles 
conforms to the most exacting spec 
ations. i 
Keyswitch exactness leads all along th 
line in @ price gm precision @ reliabilky 
mw delivery — any relay can be delivered 
within 10 days. 


KEYSWITGH || 


KEYSWITCH 

B.P.O. 600 type minor relay. 
Small size coupled with 
higher switching speeds. 


KEYSWITCH 

B.P.O. 3000 type major relay. 
C.E.G.B. approved. Many 
variations available. 


KEYSWITCH OMRON GOLD KEYSWITCH OMRON GOLD 
MH. Sub-miniature relay. 1051. Sub miniature relay. \ 
Multi-contact. 6v. — 50v. Snap-action 5 amp contact. 
DC only. Weight 15 grams. 6v.—50v. DC only. 


Cricklewood Lane, London, N.W.2. Tel: GLAdstone 1152 


15W W—001 FOR FURTHER DETAILS. 
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Proudly 
Announce 


(VO-BEATTIE-COLEMAN 


OSCILLOSCOPE CAMERAS 


...A range of instruments covering the entire field of Oscilloscope 
photography. Polaroid processing backs are standard on most models and 
these give you finished prints literally within ten seconds. No other equip- 
ment and no experience are needed. 


Camera Model MII 565, for recording ultra-high-speed nanosecond traces, 
Has 1:1 object/image ratio and an 86mm f/1.2 Navitar lens which is 
exclusive to A-B-C. When used with the fastest Polaroid film, this re- 
markable lens gives recording speeds never before obtained with standard 
equipment. 

35mm. film is used in Model KD5 for rapid sequence recording or for 
continuous “streak”? recording. There is also a dual-purpose model with 
a 35mm. magazine for high-speed “ streak’? recording and a Polaroid unit 
‘for transient and repetitive phenomena. 


for a 
permanent 


print! 


Model K5 (illustrated) is surprisingly inexpensive 
although it has a fast f/1.9 lens, a multi-speed shutter, 
and is suitable for both repetitive and single shot 
transient waveforms. An additional ‘‘ Lensette’’ 
converts the K5 for photographing diagrams, circuit 
breadboards and other laboratory subjects. Inter- 
changeable backs provide for Polaroid roll or flat pack 
film, or for 4in. x 5in. cut film. Engineers throughout 
the world specify K5 because of its low cost, ease of use 
and superior performance. 


Check these K5 Features: — 


% Adjustable ratio | : 0.9, I : 0.7. 

% Multiple exposures, up to 13 on one frame. 
* Parallax-free view of C.R.T. during set-up. 
% Records written data on film (optional). 

%& Swing-away, lift-off mounting (optional). 

* Lensette attachment for off-’scope pictures, 
% 10-second developing with Polaroid film. 

+ Film speeds up to ASA 10,000. 


- 3% Choice of lenses, f/1.9 or £/4.5. 


+ Complete cameras from £139. 


A.B.C. cameras are joint products of Avo Ltd. and 


Beattie-Coleman Incorporated ot California. 
are fully guaranteed and backed by Avo Service. 


Ask AVO for full details or a demonstration. 


4AXNYO urp 


AVOCET HOUSE, 92-96 VAUXHALL BRIDGE ROAD, LONDON S.W.1. 
IN NORTH AMERICA: BEATTIE-COLEMAN INC,, ANAHEIM, CALIFORNIA, 2 Fcrour 


They 
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Warning: ignitrons, thyratrons and motor-generator sets 
are now obsolescent—the IR 71RE series of epitaxial, high 
power, high voltage thyristors can do the same work 
cheaper, more reliably, and in a smaller space. 


IR have developed an epitaxial process capable of prod- : 
ucing 70-amp high power thyristors rated up to 7500 PRV 

with controlled avalanche characteristics. There is. no ! 
other high power thyristor with such advanced perform- ; 
ance, nor will there be for a long time to come. 


For facts which will make radical rethinking essential in 
the power control industry, contact IR at Oxted for details 
of the new 71RE series, and of the full range of IR thyristors 
— 3-150 amps, 50-15-1500 PRV. 


INTERNATIONAL RECTIFIER. 


Immediate off-the-shelf delivery from IR distributors—phone 


= | GLASGOW DOUGLAS 8671 - (MIDDLESEX) SKYPORT 1314 - COLCHESTER 6173 . LEEDS 35117 q 


=GROUP (LONDON S.E.27) GIPSY HILL 6166 - PORTSMOUTH 61785 - LEICESTER 68561 - CRAWLEY 28700 


Ss 
International Rectifier Europe S.A. - 38 Avenue Des Arts + Brussels = Belgium + Telephone 11.17.38/74 - Telex 02/2220 


INTERNATIONAL RECTIFIER CO. (GREAT BRITAIN) LTD - HURST GREEN - OXTED - SURREY * TELEPHONE OXTED 3215 - TELEX RECTIFIER OXTED 8819 
15W W—007 FOR FURTHER DETAILS. 


DECEMBER, 1964 WIRELESS WORLD 3 


: Fused ohms ci cuit provides 


An improved AvoMeter < increased protection against : 


inadvertent overload. 


Model Mk OT 


Improved temperature 


coefficient over whole range. 
This new model incorporates increased sensitivity 
in the lower AC rangex and wide frequency charac- Now measures up to 
teristics, with the traditional AvoMeter features in- 
cluding the AVO automatic cut-out mechanism and 400 amps d.c. 
interlocking rotary switches for quick range selection. 


With the aid of a range of d.c. shunts 
measurements can be made up to 400 amps. d.c. 


Write for illustrated brochures on AvoMeters 


r ae 
ANY ® ELT AVOCET HOUSE, 92-56 VAUXHALL BRIDGE ROAD, LONDON 8.W.1. Victoria 3404 (12 lines) Mabon 
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SSAC ct tect 


INSTRUMENTS FOR LABORATORY, TEST, SERVICE AND HOME WORKSHOP 


MM 


Sin. Flat-face GENERAL PURPOSE 
OSCILLOSCOPE Model 10-I2U 


An outstanding new ’scope 


De Luxe 6in. VALVE 
VOLTMETER Model IM-I3U 


Modern styling. Extra features. The ideal 
VVM for the Electronic Engineer.  6in. 
Ernest Turner 200uA. meter with multi- 
coloured scales. Unique gimbal bracket 
allows bench, shelf or wall mounting. 
Measures A.C. (r.m.s.), D.C. volts 0-1.5, 5, - 
15, 50, 500, 1,500. Resistance range 0.1 to 1,000MQ with int. battery. 
Vernier-action Zero and ohms adjustment. Roller-tinned printed circuit. 
High input resistance (11IMQ). Comprehensive assembly and operation 
manual. Size 5 x 127; x 4fin. Complete with test prod and leads, 


Kit ......... £18.18.0 Assembled £26,18.0 


H.T. and R.F, Probes available as optional extras, 


“YY” sensitivity |OmV. r.m.s. per cm. at | ke/s. 
bandwidth 3 c/s.-4.5 Mc/s. Frequency compensa- 
ted input attenuator XI, X10, X100. T/B. 10 c/s.- 
500 kc/s. in 5 steps. Two extra switch selected 
pre-set sweep frequencies in T/B. range. T/B. 
output approx. 10 v. peak to peak. Built-in IV 
calibrator. Facility for ‘‘Z’’ axis modulation. 
Electronically stabilised power supply. Power 
req. 200-250 v. A.C., 40-60 c/s., 80 watts. Fused. 
Front panel silver and charcoal grey. Cabinet, 
chaveoal grey, size 8% x 14 x I7in. deep. Net weight 23lb. 56-page con- 
struction and operation manual. 


KReitacsiaee ace £32.12.6 Assembled £41.10.0 


TV 
ALIGNMENT GENERATOR 
Model HFW-! Designed to offer the 


maximum in performance, fiexibility and 
utility at the lowest possible cost. Fre- 
quency coverage 3.6 Mc/s. to 220 Mc/s. on 
fundamentals. Unique non-mechanical 
sweep oscillator system. High level output 
on all ranges. Sweep deviations up to 
42 Mc/s. Built-in fixed and variable marker 
generators. (5 Mc/s. crystal supplied.) 
Power requirements: |10/200-250 v. A.C., 50 watts. Size 13 x 84 x 7in. 


Ses 


R.F. SIGNAL GENERATOR 


Model RF-IU provides extended fre- 
quency coverage in six bands from 100 ke/s. 
to 100 Mc/s. on fundamentals and up to 
200 Mc/s. on calibrated harmonics. Six 
large dial scales allow precise frequency 
settings. Modulated or unmodulated R.F. 
output of at least 100 millivolts. 400 cycle 
audio signal with 5 volt output. Pre- 
aligned coil and band switch assembly for 
ease of construction. 


WVANADR.AANMADADVADAANAAAARDADRAAMAAARD?AAAAAAA 


Kit tees £34.18.0 Assembled £44.10.0 Kit... £13.80 "Assembled £19.18.0 
SU TUSVUTCSAUeef 
= bb ” = 
= OUTSTANDING EQUIPMENT FOR THE ‘‘AMATEUR’’ & SHORT WAVE LISTENER = 
iii (((ttttttttItttittitittim« mmm nn tttE 
GENERAL COVERAGE | RECEIVER Model RA-I 
x 
RECEIVER Model RG-I 5 This receiver is designed as an ideal 
‘ 4 a Beis iy economically-priced fixed station, por- 
An inexpensive communications type re- § table or mobile receiver covering the 
zeiver designed for the discriminating short § amateur bands from 160-10 m., each 
wave listener. Frequency coverage 32 Mc/s. R f 
to 1.7 Mc/s. in 5 a es aie the MW aa . § band separately calibrated on a large 
£ 1.500 j 6 BESI ER, rae " ; Aran illuminated slide-rule dial. Approx. 5in. 
® mi ach: Lartlr ke/s.| Modern design techniques and special frame grid § bandspread on each band. Features: Signal strength (tuning) ‘‘S ’’ meter, 
valves secure a high standard of performance. Image rejection and signal- § front panel dial calibration control, provision for a 100 ke/s. calibrator, 
to-nolse ratio are exceptionally good. Each of the six bands is separately § tuned R.F. amplifier stage, half-lattice filter, adjustable noise limiter. 
bcbldean | i take slide-rule dial. The Coil Pack and IFT’s are pre- § Excellent electrical and mechanical stability. Frequency coverage: 160, 
beta orp igned ready for Cdl aaah features include: Half-lattice % go, 40, 20, 15, 10 metre bands. I.F. 1620 kc/s. Sensitivity: 2uV for 10 dB 
crystal filter; Variable noise limiter; Voltage stabilised oscillators. § S/N, image rej. 40 dB. Power dete e atic: 110-240 v. AC, 40-60 c/s. 
: § (Provision for external P.S. for mobile use.) Size 13Zin. wide x 64in. high x 
Kit ......... £39.16.0 Assembled £53.0.0 § l08in. deep. Kit £39.6.6 Assembled £52.10.0 


LUV CSUUTVCTVU TRUEST ESTES OEE 


A WORLD OF ENTERTAINMENT FOR THE FAMILY : 


VVQVOUAUOS OCR AUER EON 


A WELL DESIGNED eae vay 
Fe EE ose nie TRANSISTOR PORTABLE 
Tuning range 88-108 Mc/s. Flywheel Model UXR-2 


tuning. Attractive Plastic Front Panel in 

two-tone grey with golden trim surround % , wae : 

and motif. Thermometer type visual This superb transistor radio is the ideal 
- domestic or personal portable Medium and 

Long Wave receiver. Solid leather case 


tuning indicator. Pre-aligned. 1.F. trans- 
formers. Three I.F. stages, Wide-band low distortion Ratio Detector. 4 

and handle.  Easy-to-read tuning scale. | 
Extra large loudspeaker. Push buttons L, 


A ne wee Bayt iat pre-aligned. Printed circuit for I.F. Amplifiers 
an atio Detector. uilt-in power supply, Output sockets for stereo- A 
phonic adaptor (for stereo transmission when available). MW and tone. 10 semi-conductors (7 tran- 
TUNER UNIT Model FMT-4U with 10.7 Mc/s. 1.F. output. £2/15/- sistors plus 3 diodes). Sockets for personal 
earphone, tape recorder, car aerial. 
Assembly can be arranged on your behalf. 


(inc. P.T.). 
Kitihiacscstassecewcestcense cela. Lao 


Hy 
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1.-. AMPLIFIER and power supply Model FMA-4U complete with 
case and valves, £13/3/-. Sold separately. 


Rit hotalctc: Sseecccorecccsscesorsceccosse £15.18.0 


Assembly can be arranged on your behalf. 


DEPT. W.W.12, GLOUCESTER, ENGLAND 
MANUFACTURERS OF KIT-SETS FOR EVERY INTEREST—HOME, SERVICE, WORKSHOP, LABORATORY, ETC. 


15WW—009 FOR FURTHER DETAILS. ; i 
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6-W.. STEREO AMPLIFIER KIT. Model S-33. 
3 w. per chan., 0.3% dist. at 2.5 w/chnl., 20 dB 
N.F.B. Inputs for Radio (or Tape) and Gram., 
Stereo. or Monaural, ganged controls, Sen. 200:mV. 
Kit... £13 7 6 Assembled ... £18 18 0 


6-W. HI-Fi STEREO AMPLIFIER KIT. 
Model S-33H. An inexpensive stereo/mono 
amplifier with high sensitivity for lightweight 
-miniature ceramic pick-ups (e.g. Decca Deram). 
Kic... £95 17- 6 Assembled... £21 7 6 


5-W. HI-Fl MONO AMPLIFIER KIT. Model 
MA-5. A mono amplifier based on the S-33. 
Separate bass and treble controls, gram and radio 
inputs. Suitable for most crystal pick-ups. 

Kic... £10 19 6 Assembled... £15 10 0 


HI-Fl STEREO AMPLIFIER KIT. Model S-99. 
18 w. output. Ganged controls. Stereo/Monaural 
gram., radio and tape recorder inputs. Push- 
button selection. Grey metal cabinet. 

Kit... £27 19 6 Assembled... £37 19 6 
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HI-Fi MONO POWER AMPLIFIER KIT. 


Model MA-I2. 10 w. output, wide freq. range. 
Kit... £11 18 0 Assembled... £15 18 0 


MONO CONTROL UNIT KIT. Model 
UMC-I. For use with MA-I2 or similar amp. 


Output 0.25 v. 
Kit... £8 12, 6 Assembled ... £13 12 6 


STEREO CONTROL UNIT KIT Model 
USC-I. For use with two MA-I2s or similar 
amplifiers. Accepts inputs from.tape heads and 
any stereo or mono pick-ups. 

Kit... £19 10 0 Assembled ... £26 10 0 


SEND FOR DETAILS OF HEATHKIT 
RANGE OF HI-Fi CABINETS. 
“Gloucester”’ Mk, | kit ............... £17 3 6 
“ Malvern” kit 


“ COTSWOLD” HI-Fi SPEAKER SYSTEM 
KIT. Acoustically designed enclosure ‘‘in the 
white. *’ 26in. x 23in.x 144in. Complete with |2in. 
bass speaker with 2in. speech coil, elliptical middle 
speaker, pressure unit to cover the full frequency 
range of 30-20,000 c/s. Cross over unit, level 
control, etc. 

Ml Giieccei ech caewntarscdswotcecuccivacadasconeces £23 4 0 


“ COTSWOLD MFS”’ SPEAKER SYSTEM 
KIT. Based on the standard Cotswold. Oniy 
36in. high, 16}in. wide, I4in. deep. For those 
requiring best results in small rooms. 

WelGwracccerccye sah asctasestansccssstrsosesescseoes £23 4 0 


PUBLIC ADDRESS AMPLIFIER KIT. Model 
PA-I. A multi-purpose unit suitable for vocal 
and instrumental groups. 50 watt output 
4 inputs for guitars, mics., etc., two heavy duty 
speakers, magic eye vol. indicator, variable 
tremolo, elegant cabinet. Legs 17/6 extra 

Kit... £54 15 0 Assembled ... £74 0 0 


MA-50 POWER AMPLIFIER available. 
Kit ...... £19 180. Assembled £27 18 0. 


HI-Fi SPEAKER SYSTEM KIT Model 
SSU-I. The practical solution to a moderately 
priced, compact modern speaker system. Two 
speakers. 

Kit (with legs) £If 12 0 
Kit (bookshelf) £10 17 6 
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AMERICAN HEATHKIT. SINGLE SIDE 
BAND EQUIPMENT. For direct. delivery 
from U.S. Plant. Send for details of models. 
Fully iltustrated American Catalogue of Heath- 
kit range sent for only I/- post. paid. A 
MULTIMETER KIT. Model MM-IU. Ranges 
0-1.5 V. to 1,500 V. A.C. and D.C.; [50uA. to 
[5 A. D.C.; 0.20 to 20MQ. 4gin. 50uA. meter. 
Kie ... £82 18 0 Assembled ... £18 11 6 


RESISTANCE - CAPACITANCE BRIDGE 
KIT. Model C-3U. Measures cap. 10 pF. to 
1,000uF. Power factor and res. 100Q to 5MQ. 


Test voltages 5-450 V. With safety switch. 
Kit... £10 10 0 Assembled... £16 0 0 


AUDIO SIGNAL GENERATOR KIT. Model 
AG-9U. 10 c/s to 100 ke/s., switch selected. 
10 V. sine wave output metered in volts and dB’s. 
Kit... £22 10 0 Assembled ... £30 10 0 


AUDIO SINE-SQUARE WAVE GENERA- 
TOR KIT. Model AO-IU. Covers 20 c/s. to 
150 ke/s. in four ranges. Size 94in. x 64in. x 5in. 
Kit... £14 15 0 Assembled... £21 .5 0 
VALVE VOLTMETER KIT. Model V-7A. 
7 voltage ranges d.c. volts to 1,500 a.c. to 1,500 
r.m.s. and 4,000 peak to peak. Res. 0.10 to 
1,000 MQ with int. battery. D.C. input res. is 
11 MQ and dB measurement has centre-zero scale. 


Complete with prods, leads and battery. 

Kic... £13 18 6 Assembled... £19 18 6 
‘R.F. PROBE KIT. Model 309-CU. For use 
with Model V-7A. 

IRC. Foe cae cswastar eee ascpet Cares canesecmeeeices. £1 13 6 
HIGH VOLTAGE PROBE KIT. Model 
HV-336. For use with Model V-7A, 

LS TOREREC REC Sco pon mnie ek BRERA pr Nae £2 19 6 


23in. PORTABLE SERVICE ’SCOPE_ KIT. 
Model OS-I. A light, compact unit, extremely 
useful. to. any service engineer. 

Riera stsccjenacennn ic caeceteannrinees secret 
Assembled. <9 coccs.csccnsancuscatucenscsesease 
includes mu-metal screen for C.R.T. 


OSCILLOSCOPE TRACE DOUBLER KIT. 


Model S-3U. 
Kit... £12 18 0 Assembled ... £18 10 0 


STABILISED POWER PACK KIT. Models 
MSP-IM and MSP-IW. input 200-250 v., 40- 
60 c/s. A.C., fully fused: Outputs: H.T. 200-410V. 
D.C. at 20-225 mA. in 3 switched ranges. 
MSP-IM (with meters) 

Kic... £36 12 6 Assembled... £43 12 6 
MSP-IW (less meters) 

Kit... £29 17 6 
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VALVE MILLIVOLTMETER KIT. Model 
AV-3U. | mV. to 300 V. A.C. 10 c/s to 400 ke/s. 
Kit... £16 10 0 Assembled ... £22 18 0 


GRID-DIP METER KIT. Model GD-IU. 
Functions as oscillator or absorption wave meter. 
Continuous freq. cov. from 1.8 Mc/s. to 230 Mc/s. 
Kit ... £10 19. 6 Assembled ... £13 19 6 
Additional Plug-in Coils Model 341-U extend 
coverage down to 350 kc/s. 17 6 
DECADE RESISTANCE BOX KIT. Model 
DR-IU. Range 1-99,999Q in IQ steps. Ceramic 
switches. Current rating from 500 mA. to 5 mA. 
Kic... £10 8 0 Assembled... £14 8 0 


sen eensseeee 


Assembled ... £36 17 6 
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AFM-1I 


DECADE CAPACITOR KIT. Model DC-lI. 
Covers 100uuF to OL IMF in 100uuF steps. 

Kit: ...° £75 50 Assembled... £10 8 0 
Qa MULTIPLIER KIT. Model QPM-I. For 
use with communications receivers to provide 


‘both additional selectivity and signal rejection, 


Model QPM-I for 470 kc/s. IF. 

Model QPM-I6 for 1.6 Mc/s. IF. 
Kit Either Model 
Assembledyc. scccsttese tcoeesd oo we ees 


*““MOHICAN ” GENERAL COVERAGE 
RECEIVER KIT. Model GC-IU. Fully tran- 
sistorised. Freq. cov. 580 kc/s. to 30 Mc/s. in five 
bands. Electrical band spread on five additional 
bands covers amateur freq. from 80-10 m., B.F.O. 
tuning and Zener diode stabiliser. 

Kit... £37 17 6 Assembled ... £45 17 6 
AMATEUR TRANSMITTER KIT. Model 
DX-100U. 150 w. D.C. input. Covers all 
amateur bands from 160-10 m. Self contained. 
Kit... £79 10 0 Assembled ...£104 15 0 
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AMATEUR TRANSMITTER KIT. Model 
DX-40U. From 80-10 m. Crystal controlled. 
Power input 75 w. C.W. 60 w. peak controlled 
carrier phone. Output 40 w. to aerial. : 

Kit... £33 19 0 Assembled... £45 8 0 


SINGLE SIDEBAND ADAPTER KIT. Model 
SB-10U. May be used with most A.M. trans- 
mitters with certain provisions. 

Kic ... £39 5 0 Assembled ... £54 18 0 


VARIABLE FREQUENCY OSCILLATOR 
KIT. Model VF-I1U.. Calibrated 160-10 m. 
fundamentals on 160 and 40 m. 

Kit... £10 17 6 Assembled... £15 19 6 


4-WAVE TRANSISTORISED PORTABLE 
KIT. Model RSW-I. 7 Transistors and three 
diodes. For Short and Medium wavebands (200- 
550, 90-200, 20-40 and 11-16 m.) in solid leather 
case, retractable whip aerial Kit... £19 17 6 


TRANSISTOR PORTABLE RADIO KIT. 
Model UXR-I. Pre-aligned I.F. transformers 
printed circuit and a 7 x 4in. high-flux speaker. 
Real hide case. af ENA un £12 Il O 


A.M./F.M. TUNER KIT. Tuning range 88-108 
Mc/s. (F.M.) 16-50, 200-550, 900-2,000 m. A.M. 
Available in two units sold separately. Tuning 
Heart Model AFM-T1 £4/13/6 inc. P.T. I.F. amplifier 
and Power Unit (AFM-Al). Complete with metal 
cabinet and valves £21 16 6. 

A Gal RCA cae: cates canacostestioescs caaeceeore £26 10 0 


TRANSISTOR INTERCOM KITS. Models 

XI-1U and XIR-1U. Ideal for home or business 

use. Up to five Remote Stations operated with 

each Master. Units housed in mahogany veneered 

cabinets. 9V. battery operated. 

XI-1U (Master) 

Kit... £10 19 6 Assembled... £16 19 6 

XIR-1U (Remote) : 

Kit... £4 7 6 Assembled... £5 16 0 

Model 

Built-in speaker. 


TELEPHONE AMPLIFIER KIT. 

TTA-I. Transistor circuit. 

Kit... 6 Assembled ... £11 15 
JUNIOR EXPERIMENTER KIT. Model 
EW-l. Makes over 20 exciting experiments 


in electronics. 
Kit 


Special non-solder connections. 
£7 13. 6 


CAE ee ee eee enn en eee reeer nee rserenes eee 


@ Deferred Terms available on all orders above £10. © Prices include free delivery in U.K. @ All models available assembled. 
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DEPT. W.W.12, GLOUCESTER, ENGLAND 
A subsidiary of the Weston Instruments Group, Manufacturers of the 


WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 
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NAME 
(Block Capitals) 
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Please send me FREE CATALOGUE (Yes/No)...........ccceceecescvececsecees 
| Full details of model(s) 


ON KEEPING UP 
WITH THE JONESES 


Every so often, a new style of electrical 
measuring instrument is put on the 
market with a fanfare of trumpets and 
full press coverage. Many of these 
revolutionary forms of presentation 
have in their turn faded away, leaving 
only those with some inherent advantage 
to the user. 


Over the years, we at Ernest Turner 
have been cautious about entering the 
market with relatively untried models, 
whose only appeal may have been their 
appearance. Far from ‘ keeping up with 
the Joneses’ we have sometimes been 
accused of falling too far behind, and 
being slow to meet demands for new 
styles or forms of- presentation. How- 
ever, a certain tardiness in jumping on 
each new bandwagon has paid off 
because our customers know that every 
type of instrument we make had the 
snags ironed out before production 
commenced. 


Occasionally, though, we perceive a 
fashion in meter styles which looks 
like becoming permanent; then we sit 
down and scratch our heads and wonder 
how we can apply our flair for making 
absolutely reliable instruments to a 
design which will meet the approval 
of equipment stylists. 


Just such an occasion arose a little 
while ago when meters with transparent 
cases started to become popular. This 
type of meter has one distinct advantage, 
namely an absence of shadowing on the 
dial which enables readings to be taken 
in poor light. We considered that this 
advantage in itself did not justify the 
introduction of a new model, but that if 
we could design a meter with other 
important features it would be worth 
tooling up and putting into production. 


The result is our 640 series, illustrated 
here. Our design team took the best 
features of our established range of 
instruments and gave them a new 
presentation. Add to this the ‘no- 
shadow’ feature of the transparent 
front moulding and the lower insert 
which is interchangeable and available 
in a choice of colours, and you have an 
attractive general-purpose instrument 
with the well known Ernest Turner 
reputation for reliability. 


A further slight benefit derives from 
the use of acrylic plastic for the cover 
moulding. Instead of the usual moulded 
bezel with separate glass, the front of the 
640 series is all in one piece, hence 
several operations are eliminated and 
manufacturing costs are reduced. These 
reduced costs are reflected in a selling 
price slightly lower than conventional 
instruments of comparable scale length. 
There is, of course, no reduction in 
quality, as the ‘innards’ is a well- 
tried and proven Ernest Turner move- 
ment which has demonstrated its 
ability to withstand the rough and 
tumble of everyday use whilst main- 
taining its accuracy over a long period. 


WIRELESS WORLD 


The 


MILLIAMPERES 


This is our new rectangular clear-front instrument, 
Model 643. It is illustrated 2 full size, and has a 
smaller companion, Model 642, which measures 
approximately 2.8in. by 2.2in. The simple, 
squared-off lines of this series blend well with all 
panel layouts, whether the meter is used singly 
or in banks, and a useful feature is the lower 
insert which can be supplied in a choice of colours 
if required. 


The movement in each Model is a well-tried 
Ernest Turner type with a reputation for relia- 
bility built up over many years of continuous 
development. Full details of dimensions and 
ranges are given in Catalogue 85/25, available on 
request from:— 


ERNEST TURNER 
ELECTRICAL INSTRUMENTS LTD 


CHILTERN WORKS * HIGH WYCOMBE 
BUCKINGHAMSHIRE * ENGLAND 


Tel : High Wycombe 1301 
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— | COMPONENTS FOR HIGH FIDELITY 
BUY A UNIT. LOUDSPEAKER SYSTEMS 


TREBAX HIGH FREQUENCY 
PRESSURE UNITS 
TREBAX 100 
(19) Range 2,500 — 20,000 c/s covering 
xX the treble register smoothly with 
very low distortion. Crossover 
frequency:5,000 c/s. System power 
handling: 25 watts. 
Price £6.10.2. 
TREBAX 5K/20XL 
As Trebax 100 but handling 20 
watts of power in systems com- 
plete with built-in crossover net- 
work and attenuator.. 


GOODMANS FULL 
RANGE SINGLE UNIT 
HIGH FIDELITY LOUD- 
SPEAKERS 


AXIETTE 8 

(8 inch—6 watt — 15 ohm) 

The smallest tull range High Fidel- 
ity loudspeaker unit produced. 
Price: £4.11.0. + 14/7d. P.T. 


AXIOM 10 

(10 inch—10 watt — 15, ohm) 

The very popular and economical 
“medium size” High Fidelity loud- 


speaker. Price: £7.7.0. 
Price: £5.8.6. + 17/5d. P.T. MIDAX MID-RANGE PRES- 
AXIOM 301 SURE DRIVEN HORN UNIT 


Range 650—8,000 c/s, covers the 
middle register with high effici- 
ency and realism. Crossover 
frequencies: 950 and 5,000 c/s. 
System power handling: 25 watts. 
Price: £9.19.6. 


CROSSOVER NETWORKS | 

X0O/5,000. Crossover frequency: 

5,000 c/s. For use when adding 

Trebax 100 to Axiom unit. 

Price: £2.0.11. 

Bes. 950. Crossover frequency: 950 
Zl es For use when adding Midax 

to: Axiom and Trebax. 

Price: £5.10.11. 


ATTENUATOR 

For use with Trebax 100 and 
Midax. 8-step, Odb-12 db and 
x ie 

Price: £2.11.2. 


OR BUY A COMPLETE 
SYSTEM 


GOODMANS COMPLETE 
HIGH FIDELITY LOUD-| 
SPEAKER SYSTEMS 
MAXIM 

The smallest true High Fidel- 
ity loudspeaker system made. } 
Only 104” x 52” x 74” deep. Up 
to 8 watts i power. No bigger 
than a stout book, but with 
a really outstanding perfor- 
mance. 

Price: £15 + £2.10.6. P.T. 
ELEGANZIA If 

The super-slim sys- 

tem — 27” x 20” x 6%” 

deep. Generous power 

handling 15 watts. Ac- 

curacy of reproduction 

in the Goodmans tra- 


(12 inch — 20 watt—15 ohm) 

The world’s most advanced 12” 
High Fidelity twin cone loud- 
speaker. 

Price: £15.4.6. 


TRIAXIOM 1220c 

(12 inch — 20 watt — 15 ohm) 
Triple element 12” loudspeaker, 
spanning over 9 octaves, giving 
professional standard High Fidel- 
ity complete with adjustable Table 
control. 

Price: £18.10.0. 


—OR BUILD A SYSTEM— 


GOODMANS MULTIPLE 
SPEAKER HIGH FIDELITY 
SYSTEMS consist of an Audiom 
Bass unit and pressure-driven horn- 
loaded mid-range and high frequen- 
cy units, with crossover networks 
and attenuators. 


AUDIOM 61 BASS 

(12 inch — 20 watt—15 ohm) 
Powerful, extra high efficiency 12” 
unit, giving exceptional perform- 
ance and control—ideal as Bass 
unit in 3 way systems. 

Price: £14.7.8. 


AUDIQM 81 BASS 

(15 inch—25 watf-—15 ohm) 
Capable of handling high power 
with very low distortion. Ideal in 
High Powered 3 way High Fidelity 
Systems. 

Price: £25.0.0. 


AUDIOM 91 BASS 
(18 inch —50 watt—15 ohm) 
Exceptionally robust, heavy duty 


dition. 
18” loudspeaker for very high ) Price: £27.10.0. 
power systems 


Price: £27.10.0. relist STILL UNDECIDED? Call at 
your Goodmans Dealer for a 


demonstration or send for Good- 
Standard Versions of all Audiom mans High Fidelity Manual, giving 


speakers are available for Public Choose your loudspeaker ten specifications and informa- 


Address work and Musical Iinstru- pa Rf cae ih aig a ae 


ments (Electric guitars etc.). Hj h 
(N.B. Multiple Speaker Systems from Goodmans Ig i= [ood = = | 
can also be “stage-built”’ using Axiom Please send me a free copy of the 


a a 
20f or 301 as the first stage unit) Fidelity range Erection 
i | NAME vrccrerers eee 
| Address... Es | 
GOODMANS GOODMANS INDUSTRIES LIMITED A Member of the Rentaset Group L sg CARRE EET many 
. Axiom Works, Wembley, Middlesex Telephone: WEMbley 1200 ee ee 
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NOW-A high powered Portable! 


Frequency range 25 to 174 Mc/s. 

Fully transistorised receiver. 

Standby battery drain—200mA. 

5 Watts R.F. output. 

Sealed I.F. block filters. 

Electronic Squelch. 

25 or 50 Kc/s channelling by change of 
filter. 

1 to 6 channels as required. 

Designed to meet British, American 
and European specifications. 


PYE TELECOMMUNICATIONS LTD. 


CAMBRIDGE - ENGLAND - TELEPHONE: TEVERSHAM (CAMBRIDGE) 3131 - TELEX 81166. 


At last—a compact, transistorised V.H.F. radio- 
telephone with all the power and performance of 
vehicle mobiles. The rechargeable battery gives up 
to 60 hours duration on receive and about 36 hours 
with 1: 50 ratio of transmitter to receive time. The 
whole unit is completely weatherproofed, and is 
available for A.M. or F.M. systems. There is also a 
marine version. The answers to your questions are 
waiting at the address below, 
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Four letters of introduction 
to a successful career in 
electronics 


Four letters—standing for CAPITOL RADIO ENGINEERING INSTITUTE, 
Washington, D.C., of which C.R.E.I. (London) is the International Division 


The new C.R.E.I. (London) Brochure describes the wide areas of study available in the 1964 HOME 
STUDY COURSES. The programmes extend into every application of electronic engineering, and are 
flexibly arranged so that appropriate courses are available for each grade of student, from junior technician 
to senior engineer. Every course offers a clear-cut path to increased knowledge, and brings the student 
right up-to-date with modern developments and techniques. 


On enrolment each C.R.E.!. student is allotted a highly qualified tutor who maintains a personal interest in his progress 
throughout the entire course. : 


Special programmes for the City and Guilds of London Institute Telecommunication Technicians’ Syllabuses Nos. 49 and 300 
have been prepared by C.R.E.l. (LONDON) who are members of the City and Guilds of London Institute. 


C.R.E.1. (London) (Dept. WW49), WALPOLE HOUSE, 173/176 SLOANE STREET, LONDON, S.W.1 


C.R.E.I. Courses ‘CRORE a cate Mew oar et one ene rn Mie Lp aa ag a i aes a ie ae ps pea 3 


eee ay me Kor ge ahh le Raa ah! [ | Please send me (for my information and entirely | 
4 in c— without obligation) full details of the City uilds without obligation) full details of the Educational 
are available in: Programme. (C. & G. SUBJECT 49) I | Programmes offered by your Institute. 


@ Electronic Engineering Tech- | [ |istyr. []2ndyr. [_]3rdyr. [] 4thyr. | 


nology J NAME. csecsccssssennenssnnnssnnensnnnnenannnnsnnnsnsnnnnentenseseee | 
: S Supplementary Studies (Subject 300). 

@ Mathematics for Electronic | O ADDRESS (oso, Ss isan RRR i okies | 
Engineers US eg pn as ee oeeenr ere aa | I 

@ Telecommunications popRre ] Teese seenae Ret ea bee Ance neAacen Cn ae Set ubisiood oeatees eabeceNedoecsee woes | 

“pectoral J ELECTRONICS EXPERIENCE.....-csssecsseesssecesseesone I 

e Radar bela 0 Skgeha i OR moa a | 

@ Servo Systems | Educational and Technical Background | | Meastaceceteeiac at okccaistaicwsouecarcewssecacaeerurtartaustnsaedssbs ke l 

@ Space Electronics | Senge Soe | 

@ Nuclear Engineering Teche [cc cccttccrcreireteesceeteeseeeseettesereesserean | estes 
Bevel cs che ee we eS, DS Py heen 5 gaia Re Sale Sh Ne ec aa 

@ City and Guilds of London | CREJ, (London) (Dept. WW49) | | C.R.E.L. (London) (Dept. WW49) | 
Institute Telecommunication | Walpole House, 173/176 Sloane Street, $.W.1. 


| Walpole House, 173/176 Sloane Street, $.W.I. 
(Ey et ete ey es, ey ag ms ee | — SS 
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.. . . With a BRENELL tape recorder 


The immediate, unerring response to the controls of a 
Brenell tape recorder only goes to emphasise the 
precision engineering and clever electronics which are 
built into each machine. 


Record and playback performances are as impeccable 
as the following specification conveys:— 


MARK 5. Series 2 


4 record/playback speeds, IZ, 33, 74. and I5 ips * frequency correc- 
tion at all speeds * 3 independent motors (capstan motor-hysteresis 
synchronous) * exceptionally low wow and flutter content - 
double gapped ferrite erase head to minimise erase noise * narrow 
gapped record/playback head for extended frequency response - 
pause control * superimpose control + recording level indicator 
(meter available) - up to 8tin. dia. reels (Mark 510 Series 2— 
10zin. dia. N.A.B. and standard reels) - fast rewind (1,200ft. in 
45 secs.) * digital rev. counter. 


For full details of the complete range of mono and stereo models write — 
to the sole manufacturer:— 


PLEASE BRENELL ENGINEERING CO. LTD. 
NOTE : 

OUR NEW 231/5 Liverpool Road, London, N.I. 
ADDRESS Telephone: NORth 8271 (5 lines) 
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2,900 Models 


Sal 000MM TU 


A REAL MONEY-SPINNER—VITAL TO THE SHREWD RADIOMAN 


This big 11th Edition of Newnes RADIO & TV SERVICING 
gives you all the data you need for sets coming in for attention 
now, including B.B.C. 2 sets, and for servicing for years ainead, 
all manner of ageing sets. Essential to the radio dealer and repairer 
it equips you for quicker servicing and more profit. With television 
sets capable of giving long service you need this data more than ever. 
It is your constant reference to sets marketed over the past eight years— 
always at hand instead of loose paper data so easily mislaid or destroyed. 
To-day there are also more radios and transistor portables, stereo 
sae apm ne rc ec RINT CLAN radiograms, record reproducers, tape recorders, car radios, than ever 
before—ail needing expert service from time to time. Newnes RADIO & 

j IN| oles & TV SERVICING provides you with all the data and information you 
TON a. need for the popular models of 1963 right back to 1956. Prove this 
£9 wi investment now by 7 days’ Free Examination. 


INUIT TTT 


1 
: Lee ene ee ee A eg = 
x All the g | 4500 PAGES OF CIRCUITS & 
eee icin nee INFORMATION FOR OVER 


TELEVISION SERVICING 302 


tou nt 


Reb Wr Cats END 


TELEVISION ¢ RADIO »* RADIOGRAMS e+ CAR RADIOS 
TAPE RECORDERS + RECORD REPRODUCERS 


OVER 4,500 PAGES OF CIRCUITS, DIAGRAMS and QUICK 
REFERENCE DATA. 7 PACKED VOLUMES 


Data for all these makes—Ace, Ajax, Alba, Ambassador, Argosy, 
Armstrong, Baird, Beethoven, Berec, Brayhead, B.R.C., B.S.R., 
Bush, Capitol, Champion, Channel, Collaro, Cossor, Cyldon, 
Dansette, Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, 


Prixten w, 
; TRING 
Pave, 


impedance of 
disconnected), Sign , 


output. Fs Elizabethan, Elpico, Emerson, E.M.I., Emisonic, English Electric, 
Lore eho tak YY open, Tailor ( Ever Ready, Ferguson, Ferranti, Fidelity, Ford Motor Co., 
fat.” Inject sina is Tees i same onder EME Adjust yee Garrard, G.B.C., G.E.C., Gramdeck, Grundig, H.M.V., Invicta, 
Fe mated. ee CY cape gy AUD A K-B, Magnavox, Marconiphone, Masteradio, McCarthy, 
OTST Newegg McMichael, Motorola, Murphy, Pageant, Pam, Perdio, Peto 
sei, pa = = er Ain Scott, Philco, Philips, Pilot, Portadyne, Portogram, Pye, 
ae at MW" pag’ Gia Radiomobile, Raymond, Regentone, R.G.D., Roberts’ Radio, 


Sobell, Sony, Sound, Spencer-West, Stella, Stereosound, Strad, 
Ultra, Vidor, Volmar, Walter, Webcor, Zenith, EVERY PUR- 
CHASER RECEIVES 2 YEARS’ FREE POSTAL ADVICE, 


Use it for a week FREE 


SEND NO MONEY — NO OBLIGATION TO BUY 


nh ne ah 


Ne oe ee ee ee ee ee ees POST TO-DAY mem am oe see eee ee 
j Geo. Newnes, Ltd., EASY NO-INTEREST Jeane IF KEPT AFTER 


JA i} TRIAL 
——— oe 15-17 Long Acre. ; 
c ; Es 2 Pao eae | London, W.C.2. If under 21 your father must fill up this coupon. t 
Send me Newnes | 
RADIO AND TELE- Full Name. ....ccersccvecsccernsecvccesccccssces 
VISION SERVICING (BLOCK LETTERS) ; (Mr., Mrs., Miss) 
i 1 s) and TV 
TELEVISION ENGIN- eben POCK- Address cecssserecccsscecerceresressencenenece 
EERS POCKET BOOK f =. BOOK WoLON 
nan a a, a TORR wy Sch tas Rly, oS FIN ahire: vie siarersi ei vle/e ele avg sie o)sieaiatd 0» Sie Tick V where applicable 
Pen ince ey y obligation to buy. In The Neca aes | 
Over 200 IMlustrations 4 Aha ravL ull eebare de 
An invaluable companion to g ij y SATS Ee cata Online ee pane erat by My Property i 
theset for on-the-spot repairs Ore DOS CAORLY, , Rented unfurnished 
A wealth of reference data on posit, then 16/- monthly OCCUPATION 2. vecvecevsesseece Parents’ Homenn. | 
how television receivers work. 7 for 20 months, paying Frdeaisted ACen j 
Concise information on instal- g ] £16 16s. in all. Cash SIZNALUTE. . cece ceescscensees Temporary Address | 
ling, fault-tracing and repair- in 8 days £16 16s. (Mr., Mrs., Miss)  (RV)40/877 
ing, servicing equipment and & 


SE See A OS OS ES EE OE ST OE Se SR A A SE EE ES Ce ee ae. 
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The wide use of electronic equipment in industry, often in 
close proximity to machinery, presents new vibration prob- 
lems. Every effort should be made to eliminate the trouble at 
its source by the use of Silentbloc machinery mountings, 
bearings and couplings; but local precautions in the elec- 
tronic apparatus itself are also desirable, and there is an 
extensive Silentbloc range of devices for this purpose. A few 
are described here. 


A. Bonded rubber/metal stud mountings or supporting apparatus of 
light weight. There is a range of sizes of various degrees of stiffness. 


B. Ring-type resilient mountings giving extra flexibility for shock insula< 
tion of sensitive equipment. Available in sizes to suit a great variety of 
applications. 


C. /nstrument mountings for general service offering good insulation 
with a useful degree of mechanical stability. Sizes and characteristics for 
every conceivable purpose. 


D. “Vibrex” panel fasteners—quick one-hand action, with or without 
electrical and mechanical insulation between panel and base. Easier to fit 
than any other panel fastener: simple drilling of panel and base; no 
screwing, tapping, sweating or brazing. 


MOUNTINGS + BEARINGS © “VIBREX” PANEL FASTENERS 
ANTI-VIBRATION DEVICES BY 


SILENTBLOC 


Andre Rubber Co, Ltd. is another Silentbloc Company Silentbloc products are also.manufactured by Silentbloc (Australia) Pty, Ltd., Melbourne 
15WW—017 FOR FURTHER DETAILS. _ Broadway/SS04 


SILENTBLOC LTD e MANOR ROYAL « CRAWLEY SUSSEX 9 
Telephone; Crawley 27733 Telegrams: Silentbloc Crawley 
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COVERS THE VERY WIDE 
FREQUENCY RANGE 


0:2c/s to 1:22 Mc/s 


Frequency is selected by means of four 
in-line additive decade controls and a five- 
Position multiplier switch. The last of the 
additive controls is continuously variable 
so that any frequency may be selected with 
a discrimination better than -+0.03% or 
1/10th of the specified frequency accuracy, 
whichever is the greater. 

The output source voltage of the oscillator 
is monitored by a meter with an expanded 
scale, and a continuous control is fitted so 
that the output may be set with a discrimina- 
tion better than +0.05dB. 


SPECIFICATION 


TRANSISTOR = accuracy 


-++0.02 c/s below 6 c/s. 


DECADE +0.3% from 6 c/s to 100 ke/s. 


+1% from 100 ke/s to 300 ke/s. 


OSCILLATO g +3% above 300 ke/s. 


all measured at 25°C, 


TYPE TG66A STABILITY 


+6% mains voltage change pro- 
duces less than +.005% frequency 
change up to 100 kc/s. Change of 
frequency with temperature is less 
than +0.025% per °C. above 100 c/s. 
DISTORTION = 
Less than 0.15% from 
15 c/s to 15 ke/s. 
Less than 0.5% at 1.5 c/s. 
and 150 kc/s. 
OUTPUT 
Continuously variable 
from —94 dBm to +10 
dBm into 600 ohms. 
Source voltage variable 
from 30uV to 5V. Out- 
put impedance 600 ohms 
at all settings. Meter 
fitted with dBm and V 
scales. 
TEMPERATURE RANGE 
—10°C. to +45°C, 
POWER SUPPLY 
** Mains ’’—100/125V, 200/250V; 
50/60 c/s; 6VA. 
** Batteries ’’—4 self-contained type 
PP9, life 300 hours. 
SIZE 
6zin. high x 10tin. wide x 7in. deep. 
WEIGHT 12 pounds. 

Price complete with batteries 


Leather case 
£5 extra 


Fully detailed leaflets available on our complete 
range of portable instruments. 


LEVELL ELECTRONICS LTD. 


PARK ROAD, HIGH BARNET, HERTS. 


Telephone: BARnet 5028. 
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vies 


the experts’ lenlorian ‘ 


choice 


PERCY WILSON 


F. C. JUDD _ echnical Editor 
y} " 
Technical Editor The Gi amophone’ 


Amateur Tape Recording and 
Hi-Fi Magazine’ 


MODEL H.F. 1016 MAJOR’ 


This unit makes use of the high flux density available in the magnet 


MILES HENSLOW JOHN GILBERT system of the previous H.F.1016 unit. A curved diaphragm is used 
e ppeditor Technical Editor with a rigid centre section coupled to the voice coil. The rigid coupling 
Hips News Plame tieaes and the design of the cone termination give a balanced response over 

V 


the whole audio range. The unit is specially suitable for use in the 
smaller type of enclosure having a volume of approximately 14 cubic feet. 


Specification: 


Chassis—die cast aluminium; Cone—graded pulp cambric surround; 
a Cone dia.—I0in.; Pole dia.—lin.; Flux density—16,000 gauss; Total 
© Audio and flux—64,000 maxwells; Impedance—I5 ohms. 


Record Review’ 


Price: £9.8.6 (inc. tax) 


g Flux Density i Type Flux Density 
Other Stentorian Speakers Peo.) idee jorge ot) O00 cause T359tweeter, 9,000 gauss 
8” H.F.816* | 16,000 gauss T816 16,000 gauss 
CROSSOVER Seah Sco WERE SS AE oie as aha oe: 
NETWORKS: 8” H.F.812* | 12,000 gauss TI2 tweeter 16,000 gauss| £13 17 9 
CX3,000 £1/13/3 igs Be vi ee ie Ce wo ie care ape eRe es 
CX1,500 £2/2/- 8’ H.F.810 | 10,000 gauss TIO tweeter) 14,000 gauss} £412 9 


CX500 £1/8/9 


*These three Speakers incorporate a universal impedance speech coil. 


WHITELEY ELECTRICAL RADIO CoO. LTD. 


MANSFIELD - NOTTS +: ENGLAND -; Telephone: MANSFIELD 1762-5 
London Office: 109 Kingsway, London W.C.2. 


15WW—019 FOR FURTHER DETAILS. 


DECEMBER, 1964 


WIRELEsS WORLD 15 


Special arrangements with Rank Electronic Tubes make it possible for us to give a 
rapid delivery from stock. This service is backed by the technical resources of a 
company with over thirty years’ experience in the manufacture of standard and 
special photosensitive devices. 


OUR LIST CONTAINS EQUIVALENTS TO OVER 150 
SPECIFIC TYPES COMMONLY USED IN INDUSTRY 


PINNACLE ELECTRONICS LIMITED 
ACHILLES STREET, NEW CROSS, LONDON, S.E.14. Tel: TIDeway 7285 


2A I ER ae a NI IE CR TE PS SE SN SS EE ORES 
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NEW NOT JUST 1 BUT 2), 
NEW TUNER - AMPLIFIERS 


Having AM-FM tuner sections identical to our more expensive range but with amp- 
lifier sections designed for those whose power requirements are more modest, these 
units are ideal as the basis of a relatively inexpensive high fidelity system, or good 
quality radiogram. 

Each unit provides for AM-FM radio, record reproduction, tape recording and 
playback. With the simple addition of an Armstrong Multiplex Decoder the stereo 
model is ready for stereo broadcast reception. 

Either unit may be built into your own cabinet or housed in our handsome case. 
For full details and list of over 300 stockists post coupon or write, (quote WW.12.64) 
Model 127 Stereo (top picture), £37/10/0. Model. 127M Mono (bottom picture), 
£26/10/0. Both models. Optional case, Teak and Viny! hide, £3/10/0. 


Wright + Connor 


ees Stsxto 
cease SoeRee meme 


TAT 


ASSOLE PRL TLER 


Armstrong Audio Ltd name 
Warlters Road address 
London N.7 

telephone NORTH 3213 WW.12.64 
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the big name in Licence No. SE 591/1 


WIRELESS WORLD, 
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DUAL RATIO < INFORMATION SERVICE FOR 
BALL DRIVE Wireless World PROFESSIONAL READERS 
(patent applied for) 
DECEMBER 1964 2 
Inspired by the need for 
drive for tuning U.H.F. 
Ltd. have developed a d Please arrange for me to receive further details of the products listed, the appropriate reference 
eran Hog Drive. (For numbers of which have been entered in the spaces provided below. 
et. one shaft provi ISWW. on ccscene PSV sacesccce econ PSWWV2 Ee ccccunet ISVVW) © eieeccastess ENA AIAE! San daennciee 
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TSVVW  cS3ss0 00 PSWIW = .scsssecceen ES W Wi cccce cece ESWWV5 secre eee a: USWA sees cece sees 
Please specify the actual product where necessary as we cannot forward general inquiries 
TVOULSINGIMG i hecsn scocdrccts ost ec cnt sesacncecetenucs sence canes teceseate ses Position Held...........sss000: 
INGMET OF EIFIN Sc vscucca tesco ss vecsceane re sot vaded sosmaabae seach tans seesbibes Usekenenen cateeae cere sadeacss ete 
CI6é MINIATURE Ta fe Lapa ih nhl are a EUR ater Sa ROPE AE AO AM ahr Lee Me SE Ot rh Alen ae Su a aa 
AIR DIELECTIC | —— cvvsrcssssecsssseecssserssssserssescsssscncessersssssseseeensesensseensseeesseseeseeeensssersssssssceseseesesesans 
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Siliconed Ceramic Insulation} 2 2 2 S28 Seat A See ee eee CUT HERE wes ee ee es ee ee es es ee es ee es 
La Idered and silver plate¢ 
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NEW NOT JUST 1 BUT 2 
NEW TUNER - AMPLIFIERS 


Having AM-FM tuner sections identical to our more expensive range but with amp- 
lifier sections designed for those whose power requirements are more modest, these 
units are ideal as the basis of a relatively inexpensive high fidelity system, or good 
quality radiogram. 

Each unit provides for AM-FM radio, record reproduction, tape recording and 
playback. With the simple addition of an Armstrong Multiplex Decoder the stereo 
model is ready for stereo broadcast reception. . 

Either unit may be built into your own cabinet or housed in our handsome case. 
For full details and list of over 300 stockists post coupon or write, (quote WW.12.64) 
Model 127 Stereo (top picture), £37/10/0. Model. 127M Mono (bottom picture), 
£26/10/0. Both models. Optional case, Teak and Viny! hide, £3/10/0. 


Wright -- Connor 


STEREO TM 


EERIE EI 


Armstrong Audio Ltd name EN ee ee NN toa hme | pate 
Warlters Road address 
London N.7 


telephone NORTH 3213 


WW.12.64 
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Precision built radio components are an im- 
portant contribution to the radio and 


To obtain further details of any of the coded items men- 
tioned in the Editorial or Advertisement pages of this 


Please specify the actual product where necessary as we cannot forward general inquiries. 
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communications industry. Be sure of the best issue, please complete one or more of the attached NOULSINGIND iho nc pa ekvasnss oben: tone geronverdeeneyesoneliounenaend Position Held....c.ccscccsessreseesee 
and buy Jackson Precision Built Components oes atk the reference number(s). Your en- PONE OF FIFI 5565 10 clon cnweceden duttesadessaswusldescdesemans Aigeee sae ren Meena re cetseapedensodeneaced 
quiries will be passed on to the manufacturers con- 
cerned and you can expect to hear from them direct PUREE Ce cedrtun shoes tna ce stanton s aSet ere omaitancdiaze:siaanswokeeeest ae aeeteaaeaet: ote cueetepace konica 
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DUAL RATIO tart | nt Sana 
enir tout autre renseignement sur tout Postage will Stamp 
BALL DRIVE article mentionné dans |’Editorial ou dans les pages be paid by necessary if 
(patent applied for) publicitaires de ce numéro nous vous prions de Associated posted in 
: remplir une ou plusieurs des cartes ci-jointes en lliffe Press Great Britain 
Inspired by the need for a small, simple, slow motion inscrivant le numéro ou les numéros de référence. or Northern 
drive for tuning U.H.F. TV, Jackson Brothers (London) Vos demandes de renseignement seront transmises Ireland 


Ltd. have developed a dual ratio version of their well- 
known Ball Drive. (For this—and a thousand and one 
other jobs) 

One Coaxial shaft provides vernier action 36-1 slow, 
6-1 fast drive. 

Only ifin. long = l}in diameter (excluding shaft) tin. 
shaft (or 6 mm. to special order). Flange fixing for 
pointer optional. 

Dual Ratio Ball Drive No. 4511 DR (with Flange 
4511 DRPF). 


aux fabricants intéréssés qui, entemps voulu, vous 
feront parvenir une réponse. Il est nécessaire 
d’affranchir les cartes postées de |’étranger. 


PRIERE D'UTILISER DES CARACTERES D’IMPRIMERIE 


BUSINESS REPLY CARD 
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Weitere Einzelheiten iiber irgendwelche Artikel, die 
auf redaktionellen oder Anzeigenseiten erscheinen 
erhalten Sie, indem Sie eine oder mehrere der 
beigefiigten Karten ausfiillen und die Kennummer(n) 
angeben. lhre Anfrage wird an den Hersteller weiter 
geleitet, und Sie werden dann direkt von ihm héren. 
Karten, die im Ausland aufgegeben werden, miissen 
frankiert werden. 


BITTE IN BLOCKSCHRIFT AUSFULLEN 


WIRELESS WORLD, 
DORSET HOUSE, 
STAMFORD STREET, 
LONDON, S.E.1. 


Ci6é MINIATURE 
AIR DIELECTIC 
TRIMMER 


@Siliconed Ceramic Insulation. 
Soldered and silver plated 
Brass Vane Packs. > 

ci ar Rotor Spring 
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Please arrange for me to receive further details of the products listed, the appropriate reference 
numbers of which have been entered in the spaces provided below. 


Per ulteriori particolari in merito agli articoli 
ili : menzionati nel testo o nelle pagine pubblicitarie di 
pacities available:— ; ‘ % 
2.5 pF min. 5 pF swing questo numero, Vi preghiamo di completare una o 
‘a Hae oy ie pid delle schede allegate citando il numero o i numeri | 
Height 5in.). di riferimento. La Vostra richiesta sara inoltrata ai ; 
3 pF. min. 11.5 pF. swing r : 5 
fabbricanti interessati che Vi risponderanno diretta- 


eight .58in.). rial PN 
@T-mperature Coefficient: — +50 p p.m. per deg. mente. Le schede dall’estero devono essere regolar- 
mente affrancate. 


Wireless World 


g@End Area jin. square. Air Gap .0075in. 


Si PKEGA D! COMPILARE LE SCHEDE A | PO WW icicecdies A SVV VV ic teccc cone ESVV VV. cnnskdeastes RSW acca /\ ds, (anes ; 

Jibs Col Nols i ISWW eee ISWW ccc ISWW cece ISWW  oeceeeeees ISWWoneccecees v 

POW caitaas PSV Wkcitctccaans LEW MY oncci cde un PSV WY i cccdatcten TON WV ~nccbecectenn 

Con objeto de obtener mas detalles de caulquiera ES WW iieccea cot POVY VV tastisacpacns ISW Wika CO oo Ree WA eee Te 
de !os articulos mencionados en las paginas editoriales LV icserets PVE VV) cccuvessaesnH OW WU “cnctuatoumns POWW WY ov tecchacuey CPR Nensncesbenee 


© de annuncios de este numero sirvase rellenar una o 
mas de las unidas tarjetas citando e! numero o numeros 
de referencia, Sus consultas seran transmitidas a los 
fabricantes interesados de quienes tendran noticias 
directamente a su debido tiempo. Las tarjetas 
enviadas desde el extranjero requieren franqueo, 


SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS 


lf it’s reliable it's made by Jackson! 
Jackson Bros. (London) Ltd. 


DEPT. W.W. KINGSWAY-WADDON, 
CROYDON, SURREY. 


Phone: Croydon 2754-5 Gram: Walfilco, Soupbhone, London 


Please specify the actual product where necessary as we cannot forward general inquiries. 
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7 AC Millivoltmeters 
‘aa 


RMS. VOLTS = 


VM77B vVM78 

ImV to 300V Full Scale in 12 overlapping ranges. _— Transistorised, powered by mercury cells, 
Frequency Range 15c/s to 4.5Mc/s. low noise, no hum. 3 

Input Impedance 10MQ 20 p.. 1mV to 300V Full Scale in 12 overlapping ranges. 
Calibrated in r.m.s. volts and dB (referred to Frequency Range 1c/s to 1Mc/s. 

0 dBm — 1mW in 600). Input Impedance 2MQ 60 pf. 

Can be used as an amplifier; maximum output Calibrated in r.m.s. volts and dB 

1V r.m.s.; maximum gain 60dB. (referred to 0 dBm — 1mW in 600Q) 
Power Requirements 100 to 125V or 200 to 250V 

50/60c/s 30W NETT PRICE £80 Ex Works 

NETT PRICE £49 Ex Works For further details please write to 


ADVANCE ELECTRONICS LIMITED 
(INSTRUMENT DIVISION) 

Roebuck Road, Hainault, Ilford, Essex 
Telephone: Hainault 4444 


Electronic Instruments 
Stabilised Power Supplies 
Constant Voltage Transformers 


15WW—005 FOR FURTHER DETAILS. 
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from any D.C. supply...in the field, inthe laboratory, aboard ship or 
in the workshop. Wherever a stabilised 240V supply is required, either 
in the absence of mains supply or for emergency stand-by 
purposes, the lightweight ICV80 or ICV150 transistorised sine 
wave inverter can be instantly called up to give immediate and 
unfailing service. 
These portable a.c. generators consist basically of a free-running 
- oscillator driving a power transistor switching unit. This unitreverses 


Specifications [CV83 and 1CV150 


SIs ln 


DIMENSIONS 


WireLess Woritp 19 


the polarity of the applied d.c. supply and the resulting alternating 
voltage is transformed to the required output. The characteristics 
of the output transformer are such that a sine wave output is pro- 
vided, for which the frequency is kept constant to within -+-0-5°4. 
Their robust construction in drip-proof cases with the minimum of 
moving parts ensures a long trouble-free life, completely silent 
operation and absolute reliability. Full protection is given against 
reversal of d.c. supply voltage and against load inrush currents. 


MAX. LENGTH 
LOAD in cm 


D.C. INPUT 
—10% + 15% 


ever 


in 


DEPTH 
cm in cm Ib kg 


1CV80 £98 0. 0. 
nett price in U.K. 


HEIGHT WEIGHT 


ICV80/12A 12V BOW 134 33.3 

ICV80/24A *24 or 28V |: 80W 134 33.3 5 
ICV150/12A 12V 150W) 144 36.8 7 
ICV150/24A *24o0r28V | 460W) 144 36.8 uf 


SAV/6 


LPT 
12.7 


17.8 


8 20.3 OYE MS Write: nett price in U.K. 
17.8 85 21.6 36 16.3 * The required voltage {s selected 
8L 21.6 86 16.3 by making two minor adjustments 


8 20.3 | 26 11.8) ICV150 £120 0. 0. 


within the unit, 


= * 


For further details and complete specifications, write to: 


ADVANCE ELECTRONICS LIMITED 
VOLSTAT DIVISION 


ROEBUCK RD + HAINAULT - ILFORD ; ESSEX - TELEPHONE HAINAULT 4444 
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MAGNETIC 

Racal Magnetic Transducer 
Type MA.95 converts rotational 
movement to a pulse output 
without physical connection to 
the shaft under test. 


WIRELESS WORLD 


ELECTRO-MECHANICAL 
Racal Tachometer Generator 
Type MA.38 Range: 100- 
20,000 r.p.m. Output: 0.5V min. 
to 2V max. amplitude. Starting 
Torque: approx. 2.5 oz. in. 


PHOTO-ELECTRIC 

Racal Photo-electric Probe 
Unit Type MA.51, Max, range: 
180,000 r.p.m. or 3,000 r.p.m. 
when used with a disc with 60 


marks. Output: 1V peak to peak. 


DECEMBER, 1964 


CAPACITIVE 

A completely new transducer 
type MA.534, utilizes the 
variation in capacitance between 
its probe and the object under 
investigation to provide an 
electrical signal. 


DOGOE 
Digital Tachometry 


for demanding measurements 


| 
fF NN 
t b 
Naw! 


The Racal SA.520 300 Kc/s digital frequency meter used with this versatile 
range of transducers features speed measurement to 300,000 r.p.m., easily 


read digital display, electronic precision, yet is only 8” 


RIJA62 


RACAL INSTRUMENTS LTD., DUKES RIDE, CROWTHORNE BERKS. 


nnn nnn ve ARRANCAR 
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x 67x 7 in: size, 


£125 


DELIVERED UK 


TEL. CROWTHORNE 2272/3 OR BRACKNELL 941 TELEX 


quality 
equipment 
needs 


quality 
batteries — 


This tiny second/day/month/year 
counter developed by Bulova 
for major American satellites 
gives years of reliable, 


accurate operation on 
the power of a miniature 
et _ acouteoy ce Mallory Mercury cell. 


a 
% 


Precision-made Mallory batteries are built differently—inside and out—to give the powerful performance 
modern equipment demands. They last many times longer, deliver their energy uniformly without need for 
rest, retain their capacity while lying idle. And they're leakproof and corrosion resistant. Whether designing 
new products or using battery operated equipment, make Mallory batteries your choice for quality 
performance. Find out about Mercury types in miniature single and multivolt sizes, Manganese types in 


standard 1.5V sizes. 
MALLO RY for new ideas in batteries 


MALLORY BATTERIES LIMITED CRAWLEY SUSSEX Crawley 26041 


DISTRIBUTORS TO THE ELECTRONICS INDUSTRY: 

A. C. Farnell Ltd, LEEDS 2; Wireless Electric Ltd, BRISTOL 1; Hawnt & Co. Ltd, BIRMINGHAM 6; 
Needham Engineering Co, Ltd, SHEFFIELD 1; Harper, Robertson Electronics Ltd, GLASGOW C2; 
Stewart Aeronautical Supply Co. Ltd, Crawley, SUSSEX; Scientific Furnishings Ltd, Poynton, CHESHIRE; 
Cables & Components Ltd, LONDON NW10 - 
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SERIES V 
RECORDERS 


4 Series “Y” instruments are housed in strong 
metal cases and, in some instances, can be rack- 
mounted. They are intended for those engaged 


Model T eed Voltage Frequenc ; : : : : : 
pModel iy) TAR’ SPSCee gee NY d in scientific research and industrial pursuits. 
YD5A | 74,32andizZi.p.s. | 100/250V 50 c.p.s.* 


YD5 SINGLE CHANNEL RECORDERS 


YD5AH 15 and TLi.p.s. 100/250V 50 c.p.s.* 
YD5B | 74,3%and1Zi.p.s. | 100/250V 50 c.p.s.* 


ay 


YD5BH 15 and 7+i.p.s. 100/250V 50 c.p.s.* 


*60 c.p.s. to order 


Y500 DOUBLE CHANNEL RECORDERS 


Frequency 


Voltage 


Tape Speeds 


200/250V 50 c.p.S. 


Y532U 4, 32 and 1Zi.p.s. 


Y532A 4,32 and 1Z i.p.s. 117V 60 c.p.s. 
Y532E 74, 32 and 1Zi.p.s. 110V 50 c.p.s. 
Y522UH 15 and 7di.p.s. 200/250V 50 c.p.s. 
Y522HA 15 and 7+ i.p.s. 117V" 60 c.p.s. 
Y522HE 15 and 7di.p.s. 110V 50 c.p.s. 


Send for details to: 


THE FERROGRAPH COMPANY LTD. 


84 BLACKFRIARS ROAD, LONDON, S.E.| 
Telephone: WAtTerioo 1981 - 


~ 
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THORN 


TV PATTERN SOURCES 


st | May, THORN ELECTRONICS LIMITED 


Wellington Crescent, New Malden, Surrey. (MALden 8701) 


GRATICULE AND DOT GENERATOR-TYPE WH.11 


The Thorn Graticule and Dot Generator provides a means 
of accurately assessing the linearity of television scan 
systems of both cameras and picture monitors. This fully 
transistorised, mains powered equipment will operate on 
405, 525 or 625 line standards when driven by the ap- 
propriate Mixed Blanking and Synchronising waveforms 
and will provide a composite signal of variable Amplitude 
and Sync/Output ratio. 

The generator produces alternative white on black or 
black on white graticule or dot patterns selected by 
means of a front panel switch. 

The number of lines or dots along each axis may be ad- 
justed as required, and independent shift controls enable 
the display to be aligned with an optical graticule when 
performing linearity tests. 

The video signal rise time is less than 0.1 (Sec, ensuring 
a sharp and versatile display. 


PICTURE LINE-UP TEST GENERATOR 
TYPE WK.21 405/625 lines (switchable) 


This fully transistorised unit generates, from input signals 
of mixed synchronising and mixed blanking pulses, a 
video test signal for use in setting up picture monitors. 
The output signal gives a display consisting of two 
narrow bars on the left and a broad bar, divided horizon- 
tally into peak white and grey halves, on the right. The 
narrow bars have respectively an amplitude of minus and 
plus 3% peak white relative to the background leve! 

The signal is used for correctly setting up brightness and 
contrast in picture monitors and to check for spurious 
limiting. 

Single standard 405, 525 or 625 line versions are also 
available, 


PRESET LAW STEP TEST GENERATOR 
-TYPE WL.11 


This unit which is also fully transistorised, is used for 
setting up various non-linear amplifiers, having a pre- 
scribed law used in telerecording. It can also be used for 
setting up the gamma units on colour scanners as well as 
providing a grey wedge for setting up picture monitors. 
The signal produced consists of a blanked step wedge 
having ten steps, together with synchronising pulses. 
The law of the step wedge can easily be changed and 
can be altered over the range y= x° to y— x2. 

Internal preset adjustments enable this instrument to be 
operated on 405, 525 or 625 line standards, 


TESS 


A MEMBER OF THE THORN ELECTRICAL INDUSTRIES GROUP OF COMPANIES 
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THE VARIAC* variable transformer is the most useful and versatile 


device ever developed for the control of a.c. voltage, or of current, 
power, heat, light, speed. It provides smooth continuous adjustment 
of output voltage from zero to line voltage and above, either hand- 
operated or motor-driven. 

Only Variac has Duratrak* —a patented track surface giving longer 
life, increased overload and surge capacity and maximum economy 


in maintenance. REGO 
There are over 600 Variac models and assemblies to suit virtually 

every possible requirement, ranging from small units for laboratory 2 = 

or instrument use to large ganged assemblies for high power th e O rig | al a a nd best 
3-phase operation. The range includes low-voltage, high-frequency, 

dual-output, and narrow-range types, open, covered, portable, ® 

metalclad and oil-immersed constructions, plus many special Va rl a b e t fa nsfo rme rs 
models. This is the largest range of variable transformers available 

today. 

The technical superiority and dependability of Variac are the result 

of over 30 years of development and refinement since the introduc- Variacs are made in England by The Zenith Electric Co. Ltd. London, 


tion of the first Variac models — the origina/ variable transformers. and exclusively distributed in the U.K. Eire and British Colonies by 
* Variac’ and “Duratrak’ are registered trade marks Claude Lyons Ltd. 


Write for comprehensive catalogue to Publicity Department, Hoddesdon 


Cc LAU D E LYO AY Ss LT D Valley Works, Hoddesdon, Herts Hoddesdon 4541 Telex 22724 
76 Old Hall Street, Liverpool3 MARitime 1761 Telex 62187 
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DOUBLE CUP 


Ceramicons 


The unique design of the ceramic 


dielectric employed in the 


‘Double Cup’ series of Erie 


TORRE: 
Lr ESS PSO: 
20 KY 


Ceramicons provides for the 
particularly robust censtruction 
and reliability demanded of high 


= voltage capacitors. 
|CHV400P 


| 


ceues CHV400P | CHV410|CHV410|CHV411P| CHV413P 


Capacitance—pF 180 1000 500 500 | 1000 


Working Volts 
d.c. at 70°C 30kV 15kV 20kV 30kV 20kV 


Working Volts 
dic. at 85°C 25k V 12kV 15kV 25kV 15kV 
RF load rating 
—VA 750 500 500 1000 750 
: Maximum rms 
; CHV4I1I1P current—A 5 5 5 14 5 
ee Minimum leakage 
resistance 50kMQ | 50kMQ| 50kMQ} 50kMQ | 50kMQ 


Write for CHV literature 


Illustrations actual size 


ELECTRONIC COMPONENTS 


® Registered Trade Mark 


ERIE RESISTOR LIMITED GREAT YARMOUTH NORFOLK Telephone 4911 Telex 1720 
i5WW—028 FOR FURTHER DETAILS. 
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the protection of glass 


The use of glass for both dielectric and body; fusion 
hermetic sealing into a monolithic unit, gives CYFM 
unparalleled performance wherever difficult environ- 
mental conditions exist. 


m Range 0.5 to 10,000 pF 

mw V.W. 300V & 500V at—55°C to +125°C 

m Life:— After 2000 hrs at 125°C and 50% over- 
load on rated voltage, capacitance change is less 
than 0.5% at 1Mc or 1ke I.R. is 1010 ohms. 
Dissipation factor 0.007. 
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The shapes of sound 


HI-Fl ON A LOW BUDGET 


The Goldring-Lenco GL 58 Transcription Unit is designed for those who want the 
best of both worlds—true high fidelity sound for a really low expenditure. The GL 58 
gives them all they could wish for: a continuously-variable speed system with four 
adjustable click-in positions; a combined groove-selection and pick-up lowering 
device; an integral pick-up arm of proved performance; and, in addition, the GL 58 
now has anew and even sturdier motor, Swiss precision engineered, and areinforced 
centre spindle. All these outstanding features, coupled with its remarkably low price, 
make the GL 58 easily the finest value transcription unit on the Hi-Fi market. 


GOLDRING-LENCO £14-14.-0 A piinth mounted model 


GLS58 | pupr279 Shen st 


| 
| 
| 


GOLDRING MANUFACTURING CO, (G.B.) LIMITED, 486-488 HIGH ROAD, LEYTONSTONE, LONDON, E.11. TELEPHONE : LEYTONSTONE S343 


15W W—030 FOR FURTHER DETAILS. 
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a Fully Transistorised 
Walkie-Talkie! 


TWO-WAY RADIOTELEPHONE 


Once againin — 
; the tradition of 
the outstanding 
Cambridge and 
Vanguard Radio- 
telephones, Pye 
have produced the 
Bantam, a brilliant 
fully transistorised 
- Walkie-Talkie. 


WW Fully transistorised Transmitter and Receiver : 

Mi Long endurance with Rechargeable or Dry Batteries i Crystal Filter selectivity, 
i Reliability and accessibility of components BB Very high ee ee Receiver 
Wi Lightweight 4 Ibs. (1.82 kg.) ll Frequency Band 25-174 Mc/s. ... Weatherproof 
M@ Approved by G.P.O. to snec. W6345_ : 


“Tel: TEVERSHAM St31 


PYE TELECOMMUNICATIONS LTD. camprince. ENGLAND - Telex No. 81168 
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The world's most competitive Single 
Sideband Radiotelephone—the SSB 
125 is suitable for fixed or mobile 
operation and is the most economic 
equipment for long distance com- 
munication available today. 


Features 


{@ 125 watts p.e.p. output 
HH 4 switched channels 
f@ Transistor DC or AC power pack 


@ Crystal filter selection of side- 
bands 


PYE TELECOMMUNICATIONS LTD. 


CAMBRIDGE : ENGLAND 


Telephone: Teversham 3131 
15W W—05Z FOR FURTHER DETAILS. 
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FANE HIGH FIDELITY LOUDSPEAKERS 
Full Range of Heavy Duty Types for All Purposes 


CAST ALUMINIUM CHASSIS. EXTREMELY ROBUST 2in. DIAMETER VOICE COIL ASSEMBLIES 
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Frequency Impe- Main teaine Flux Total Voice Diam.. Baffle Net 
Model Cone response dance resonance watts density flux coil of Hole weight 
¢.p.s. ohms ¢.p.8. R.M.S. gauss Maxwells winding Chassis Ibs, 
~ 429/10 Single | 25-5000 15 82 or 76¢ 20 10,000 100,000 Copper in. | Lin. 6lbs. 
~ 122/10 Dual 10-15000 15 32 or 75 20 10,000 100,000 | Aluminium Win. | Lin. 6lbs. 
~yoo/12 Single | 25-5000 15 32 or 75 20 12,000 160,000 Copper 12in Lin. 6lbs. 
122/12 Dual 30-15000 15 32 or 75 20 12,000 160,000 | Aluminium 12in. ius 6lbs. 
429/14 Single | 26-5000 15 32 or 75 22 14,000 186,000 Copper 12in. Hin. Tbs. | 
~ 429/144 Dual 30-15000 15 32 or 7 22 14,000 186,000 | Aluminium 12in. lin. Tbs. 
122/17 Single | 26-6000 15 32 oF 75 25 17,000 226,000 Copper 12in. Lin. 10dIbs. #£11/17/6 | 
122/17A | ‘Dual 30-17000 15 32 or 75 25 17,000 226,000 | Aluminium 12in, iin. i0bs. | £12/17/6 
~ 152/12 Single | 25-3500 15 30 or 75 20 12,000 160,000 Copper 1bin. 13}in. sibs... | 3Senm, 
159/124 Dual 30-15000 15 30 or 75 20 12,000 160,000 | Aluminium ae 13hin. Stes. 13 ue 
352/14 Single | 25-3500 15 30 or 75 22 14,000 186,000 Copper 15in. 13}in, dibs | Sagan 
152/14 Dual 30-15000 15 30 or 75 22 14,000 186,000 | Aluminium 1bin 13in. obs. | AS em. 
~ 369/17 Single 26-4000 T5 30 or 75 25 17,000 226,000 Copper I5in. 134in. 1241bs. D Secen. 
159/174 Dual _| 30-1700 15 30. or 75 25. | 37,000 | 926,000. | Aluminium’! itn. || 13fim | Jose} tenes 
EXTRA HEAVY DUTY TYPES WITH 3in. DIAMETER POLE PIECES 
153 Single 30-3500 16 40 or75 | 40 14,000 375,000 Copper 15in. 13}in. 20lbs. 18 gus. 
14,000 375,000 


15 300r75 | 60 


AVAILABLE THROUGH ALL SOUND EQUIPMENT STOCKISTS 


Sole distributors to Wholesale and Retail Trade: 
LINEAR PRODUCTS LTD. 
ELECTRON WORKS : ARMLEY, LEEDS 


Manufacturers’ enquiries to: 
FANE ACOUSTICS LTD. 


HICK LANE : BATLEY, YORKS. 
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RECTIFIER SETS 


eiiheocad cee 150 kW 
AND FIXED OR 
3 PHASE | VARIABLE OUTPUT 


| PHASE & 3 PHASE 


Electro-Plating, Plasma, Arc 


0.5 KVA 


Welding, Electro-Magnets, 
TO Carbon Arc, Battery Charg- 
ing and other uses. 
250 KVA 


Plasma Arc Sets and other 


TRANSFORMERS 


specialized 
gas, | 
techniques. 


other methods. 


HiGH CURRENT 
TRANSFORMERS 


! Phase and 3 Phase 


Output currents of 
hundreds or thousands 
of amperes for Fur- 
naces, Rectifier Sets, 
Heat Runs, Short Cir- 
cuit Testing and other 
uses. 


Examples: 5V300A, 
10V1,000A, 
20V3,000A, 
5V6,000A. 


equipment for 
vacuum and powder 
Power Control. 
by saturable reactors and 


Variable Output 
D.C. Sources 


Low Voltage High Current Rectifier Sets. 


STEP ONLOAD 
YOLTMOBILE * witcHiNG 


AUTO- 
TRANSFORMERS 


Output 1.6% to 100% 
or 125%, of input volts: 
in 64 steps or 80 steps. 
A control device for 
many loads—resis- 
tance furnaces, rec- 
tifier sets, battery 
charging, anodising, 
heating and otheruses. 
| Phase and 3 Phase. 
18 Models. 


Output currents from 
20 A to 200 A. 


HARMSWORTH, TOWNLEY & CO. 


2 Harehill, Todmorden, Lancs. — 
Telephone: Todmorden 602 
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energy st 


Circuits and other applications 


Outstanding capacitor design characteristics: 
[J Low self-inductance 

[J High capacity per unit volume 

1 Range in units up to 500uF 

[1 Ratings in units of 3kV with others available 


Please write for full information 


Leader in capacitor development for more than fifty years 


DUBILIER CONDENSER COMPANY (1925) LTD., 


Ducon Works, Victoria Road, North Acton, London, W.3 
ACOrn 8671 (6 lines) 
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CLEAR PLASTIC METERS 


eee MR. oo 1 21/82in. square fronts, 
AG /6 


Type MR.52P. 2fin. square coace 
00mA 


5b0uA .. 
LOOWA .. 
500uUA 


50-0-50uA .. 


100-0-100uUA 
ImA, 


- 32/6 


ere MR.85P. 
50uA ae 
1004nA 
200A 
500uA 
50-0-500A 
100-0-100uA 
500-0-500uUA 
1-01mA 
ImA 
10mA 
50mA 


lmA 


- 32/6 
- 32/6 


meee a 37/6 /20V D.C. .. 
500-0-500uUA 22/6/50V D.C. .... 


- 82/6 


- 82/6 


- 39/6 


nee tin, x 4fin. fronts. 


ve. 45/- 


/6 100mA 


500mA. 


1 amp. D.C. 
3 amp. D.C... 
15A D.C. ...: 
30A D.C. .... 
50V D.C. .. 


300V A. Cc. 


BAKELITE 


square fronts, 


ae MR.65, 
A 


3}in, 
65/-)30A D.C. 


50A D.C, 


5 *IA AC, 
|*5A A.C, 


S104 ALC.) 
*30A A.C... 
*50A ALC. .. 


10V D.C. 


|50V D.C. 


150V D.C. .. 
300V D.C. .. 
*30V A.C... 
*50V A.C. .. 
*150V A.C... 

*300V A.C. .. 
= 83/8 soo A.C. ey 
. 29/61 VU Meter .. 


*Moving iron, all others moving coil, 


- 82/6 /750mA 

- 29/6/14 D.C. .... 
- BY6\5A DG. .... 
- 25/- |3V D.C. .... 
29/6)10V D.C. . 


100V D.C. .. 

3/150V D.C... 
300V D.C. .. 

500V D.C. .. 

750V D.C... 

15V A.C. 

50V A.C. 

150V A.C, 

+ 22/6|300V A.C. 

+ 22/6)500V A.C. 


. 22/6|'S' Meter ImA “4 2218 


Type MR.65P. 3% x 6hins. fronts, 
--. 59/6 5A D.C. 


- 49/6 154 D.C. 

- 39/6/30A D.C. .. 

Ba aoe D:O.; a 
10V D.C..... 
50V D.C. 
150V D.C. .. 
300V D.C. .. 
15V A.C. 
50V A.C... 
150V A.C. .. 
300V AC. .. 
ds00V AC, .. 
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Kolectric present their 


AUTOMATIC 
COIL WINDING MACHINE 


Type A/l1 (25-50 S.W.G.) 
Type A[IlX (19-46 S.W.G.) 


incorporating ALL these refinements: 


%* Dustproof construction 
yc Provision for simultaneous winding of several coils 
%& Micrometer traverse setting 


te Wire gauge indicator engraved with various settings to 
which machine can quickly be adjusted 


% Instantaneous re-set turns counter reading up to 100,000 
turns. 


% Efficient wire tensioning stand supporting two reels of 
wire 


3c Cadmium- or chromium-plated steel parts wy 


A fully illustrated leaflet quoting complete technical speci- 
fications is available. We will be pleased to send it to you 
on request. 


SINCLAIR HOUSE, THE AVENUE 
EALING, LONDON W.13 
Tel.: PERIVALE 9066 


OJFECTRIC ITD 
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© REMOTE 
CONTROL 


v we could tell you 
some of the problems we have solved for many major 


industrial concerns. 


But we must be discreet ... as discreet as we'll be 


if given an opportunity to discuss some problem of 
remote control with you. 


Our technica! handbook makes a very 
useful additiczn to a reference library. 
Write for copy to Dept. W. 


THE S. S. WHITE DENTAL MFG. CO. (G.B.) LTD.. 
MUMBUSTRIAL BIVISIOM | 


Third Avenue, Denbigh Road, Bletchley, Bucks. 


R.C.1i 
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SOLDERING 
EQUIPMENT 


PROOUCTS LIMITED 


(Regd Trade Merk) 


FOR FULL INFORMATION 
Apply Direct to: 


ADCOLA PRODUCTSLTD. 
ADCOLA HOUSE 

GAUDEN ROAD 

LONDON S.W.4 


Telephones: 
MACaulay 4272 & 3101 


Telegrams 
SOLJOINT LONDON S.W.4 


FEEL ELLE EEE DELI GLEE ETS SDE IESE ITE II TTT ES, 


MECHANICAL 


RELAY LATCH 
FOR 


. of 300 
This latching device 
enables the P.O. 
3000 type relay to 
be held in the closed 
position when the 
coil is de-energised 
and until manually 
released. 

Does not impair the 
versatility of the~ 
contact arrange- 
ments, nor affect 
the normal mounting 
position. 


WILL TRIP_AND iilustrations show 3000 Type 
HOLD ON Relay fitted with ‘‘ Remote ’”’ 
A.c. OR D.C, and ‘‘Local’’ release fatch. 


: IMPULSE 
EITHER TYPE CAN BE FITTED TO 
Please send for YOUR EXISTING 3000 TYPE RELAYS 
illustrated leaflet. IN A MATTER OF MINUTES 


STANDARD 3000 TYPE RELAYS 
BUILT TO SPECIFICATION 


Quotations by Return of Post. Prototypes within 48 hours. 


THE ‘*REMANENCE’’ RELAY 


wm this is a 3000 type. relay capable of latching in the 
se energised position after the supply is removed 
until a suitable releasing current is applied 


releasing current is controlled 
by two methods:— 


}. With a single coil, 
by reducing the operat- 
ing current in reverse. 
2. With a double coil, 
via a pair of contacts 
employed on the relay to 
energise the second coil. 


Information on any contact 
Lili ree gae arrangement to be em- 


tren ee E ployed can be obtained on 


CORE : application, ees 
Ministry of Aviation 


Approved Inspection EID 


@ RELAYS Type 600 @ Polarised @ AC Relays @ High Speed @ 
Uniselectors @ Latching Relays @ Magnetic Counters @ Miniature 
Sealed Relays. Available from stock or supplied to specification. | 


ELECTRO-MAGNETIC COUNTERS 


TESTED AND FOR ALL 
GUARAN: | D.C. 
TEED. VOLTAGES 


MINOR 
: TY PE— 

HIGH SPEED 
Size 4x 1 x lin. 
25/-. P. & P. I/-. 


MAJOR TYPE 
Size 6 x I} x 
iiin. 17/6. y 


Dept. “W,”’ 9/10, MALLOW STREET, OLD 
STREET, LONDON, E.C.1 Tel. CLErkenwell 3551/2 
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HALTRON offers you the most comprehensive stock in the world. 3,000 types of receiving, special purpose, transmitting 
tubes and transistors available at short notice. A permanent stock of 4,000,000 tubes always ready for prompt despatch. 


Comprehensive export price list is available at your request. 
MINISTRY OF AVIATION APPROVED INSPECTION :« AIR REGISTRATION BOARD APPROVED INSPECTION 


PB - HALtTRON 


- HALL ELECTRIC LIMITED 


Haltron House - Anglers Lane - London N.W.5 
Tel: Gulliver 8531 (10 lines) Telex 2-2573 
Cables: “‘HALLECTRIC LONDON NW5’’. 
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BUILT-IN 
PERFORMANCE 


Marconi Instruments 


Counter Type TF 2401 


Virtually every application of counter technique is 
within the scope of Marconi Instruments Type TF 2401 
Counter: frequency measurement; frequency and 
multiple frequency ratio comparison; period and 
multiple period measurement; time interval measure- 
ment with internal or external time base; scaling down 
of applied signals; operation as an integrating digital 
voltmeter or digital phase angle meter; printer drive— 
or straight counting up to 100 Mc/s direct and up to 
600 Mc/s using heterodyne techniques. 

The basic chassis of the TF 2401 has been designed to 
accept not only the plug-in frequency and function 
modules and add-on function units manufactured by 
Marconi Instruments Limited, but also all the special- 
purpose modules developed by the Computer Measure- 
ments Company of America for their Series 800 counters. 
This unique technical exchange agreement, involving a 
compatible system of modular construction and solid 
State circuit technique, makes the TF 2401 the most 
flexible and versatile instrument of its kind available— 
a long-term investment in the best of British and 
American thinking and technical development in the 
vital field of electronic counters, 


BASIC COUNTER UNIT 
Type TF 2401 


8-digit in-line display with memory, automatic 
decimal point and unit indicator, giving direct 
readout in c/s, kc/s or Mc/s for frequency measure- 
ments in sec, msec or psec for period or time 
interval measurements, and scaling factor for 
multiple ratio, multiple period and scaling. Digit 
display time continuously variable from 0.1 to 5 sec 
or held indefinitely until manually reset. 


Precision | Mc/s crystal oscillator with a stability of 
+ I x 10°8 per day (-- 3 x 10-9 short term). Gate 
times between | psec and 100 sec or standard 
frequencies between | c/s and 10 Mc/s in decade 
steps. Self-check facility for all time base and 
readout decades. 


The integral power supply feeds the plug-in units. 
Connection to the mains supply energises the 
thermostatically controlled crystal oven immedi- 
ately, even if the counter is not switched on. 


Outputs: Time base pulses 0.01 c/s to | Mc/s in 
decades (0 to -5V), standard frequencies | and 10 
Mc/s (0.5V r.m.s.) and printer (B.C.D.). 
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~ <PLUG-IN- 
_ VERSATILITY 


RANGE UNIT 
Type TM 7557 


Usable up to 50 Mc/s. This unit 
determines the frequency range 
of the basic counter and is 
required to operate with any of 
the function modules described 
here. The Range Unit incorpor- 
ates a switched attenuator (XI 
to X256), and trigger slope and 
level controls for a_ single 
channel input (A). Sensitivity is 
0.1 V r.m.s. (slightly reduced 
between | c/s and 10 c/s). Inputs 
up to 500 V peak to peak can be 
accepted via the attenuator. 


A 100 Mc/s decade is available 
from the CMC range. 


COUNTER/TIMER 
FUNCTION UNIT 


Type TM 7558 


This unit incorporates independent 
attenuators, and slope and trigger level 
controls for two additional inputs (B and 
C) which have similar characteristics to 
the A input of the Range Unit up to 10 
Mc/s. The Counter/Timer Unit controls 
the signal paths of all three inputs and of 
the internal standards of the basic 
counter. 


With the internal time base in use, the 
TF 2401 counter will measure: (i) the 
frequency of the input at A, or (ii) the 
time for | to 108 periods (in decade 
steps) of the input at B, or (iii) the time 
interval between signals at B and C. 
Without the internal time base, the 
counter will (iv) make a direct count of 
the input at A, or (vy) count the input at 
B divided by | to 10!6 in decade step-, 
or (vi) measure the ratio of the frequency 
at A divided by I to 108 times the input 
at B (in decade steps), or (vii) count the 
input signals at A in the period between 
signals at B and C. A self check facility 
is also provided. 


INTEGRATING DIGITAL 
VOLTMETER Model 835A 


Basically an analogue-to-digital converter, this 
unit converts voltage to frequency with a line- 
arity of 0.025% providing direct reading 
digital voltage measurements on the TF 2401 - 
counter, accurate to + 0.1% ofrange maximum. 
When used as a digital voltmeter, the TF 2401 
can be employed in conjunction with a recording 
system, out-of-limits indicator or automated 
test procedure. Five manually selected ranges 
are provided, with maxima of 0.1—I—l0—100 
—1000 V d.c. and with automatic decimal point 
and polarity indication. The input resistance is 
100 kQ on the 0.1 V range, and | MQ on all 
other ranges. 


50-600 Mc/s CONVERTER 
Model 834B 


Accurate frequency measurements in the u.h.f. 
bands can be carried out by using this hetero- 
dyne converter unit with the TF 2401 counter. 
In operation a ten-digit readout is obtained, the 
first two digits being presented on the dial of 
the Converter Unit and the remaining eight 
digits on the counter readout. No charts, 
graphs or dial interpolations are necessary. 


DIGITAL PHASE METER 
Model 838A 


Enables the phase angle between two signals of 
the same frequency in the range 10 c/s to 100 
kc/s to be measured and displayed directly in 
degrees on the TF 240! counter. The two inputs 
are completely independent, with separate 
attenuators (XI to X256) and trigger slope 
switches. Each has an impedance of 0.1 MQ with 
30 pF in shunt. Sensitivity: 100 mV r.m.s. to 
100 V r.m.s. maximum without attenuator, a.c. 
coupled. The trigger level is fixed at zero. Phase 
angle range; !° to 360° with automatic decimal 
point. Time base settings: 0.1, | and 10 seconds. 


A GOOD NAME FOR GOOD MEASURE 


Please write to Marconi Instruments Limited for further 
technical information about the TF 2401 Counter and the compatible 
range of units manufactured by Computer Measurements Company. 


Head Office—Home and Export Sales 
Marconi Instruments Limited, St. Albans, Herts., England. 


Telephone: St. Albans 59292 


Area Offices at—Bristol, Harrogate and London. 
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FANE 
TRIMLINE 
SPEAKER 
KIT 


Price if 
Comprising: purchased 
separately. 
| Special low resonance 12in. 
Bass speaker type !22/IOL...... £5 10 0 
| Fane Mid-range 8in. x Sin. 
“Speaker type lo tes. s.t ss. sn ec. £3 0 0 
Purchase Tax...... -9 10 
| Fane H.F. Unit type 301......... £315 0 
| Complete set of cross-over 
COMPONENtS os a eenees tei cs é is 0 
| Circuit wiring diagram........ : 2 6 
| Suggested Cabinet drawing... 2 
PRICE OF 
COMPLETE KIT GUINEAS 
AS ABOVE 


This loud speaker assembly of specially 
matched units is suitable for building into 
any good high fidelity enclosure but with an 
overall depth of only 44in. is very suitable 
for slim line cabinets. 

It is suitable for working with Amplifiers 
of up to 20 watts output and is particularly 
good for stereo working. 
input impedance of the 
15 ohms although kits for 
3 to 5 ohms can be supplied to order at the 


The normal 
assembly is 


same price. 


Manufactured by 


HICK 
LANE, 


acoustics BATLEY, 
LIMITED YORK. 
SHIRE 


Sole distributors to the wholesale and retail trade: — 


LINEAR PRODUCTS LIMITED, 
ELECTRON WORKS, ARMLEY, LEEDS 12. 
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TV sets as portable as transistor radios and running on 
dry batteries are now possible. The working prototype 
sets seen by the public for the first time on the Ever 
Ready stand at the Radio Show, evoked tremendous 
interest. Their circuits, developed by Ever Ready in con- 
junction with Thorn Electronics Ltd., are available to any 
manufacturer interested. Their battery, the EverReadyT V1 
is ready now. Production is geared to meet all market 
requirements. If you have not yet seen these remarkable 
sets and batteries Ever Ready’s Central Laboratories 
will be pleased to demonstrate the receivers and 
supply sample batteries which have many other new 
applications. Telephone or write for an appointment 
now to Mr. B. H. Williams, Technical Sales Manager. 


mol 


EVER READY Batteries 


for longer life! 
ee ee 


THE EVER READY CO. (GB) LTD - HERCULES PLAGE - HOLLOWAY N7 - ARCHWAY 3030. 
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Photograph by courtesy of ELLIOTT AUTOMATION LIMITED 


CHOOSE |AMEE XE 


_* PRECISION : 
OLDERING IRONS 


..used by experts everywhere ! 


ANTEX IS PURPOSZ-DESIGNED 


for speed and efficiency in soldering Printed 
Circuits, Transistors, Micro-Miniature Assem- 
blies, Deaf-Aid Equipment and similar products. 


ANTEX INCREASES PRODUCTION 
ANTEX Irons weigh only 2-3 ounces. - Stream- 
_lined to give absolute finger-tip control and 
ensure increased production of 5% to 10% 
compared with ordinary soldering irons. 


ANTEX CUTS PRODUCTION COSTS 

So easy to use — ANTEX reduces operational 
fatigue, with resulting drop in reject output. 
ANTEX, having the lowest leakage current of any 
miniature iron, virtually eliminates all risk of 
damage to transistors. 


ANTEX FOR RELIABILITY 

Guaranteed fer 1050 hours’ continuous production 
—on fine work giving a potential of well over a 
quarter of a million trouble-free soldering points. 


ANTEX BITS are really INTERCHANGEABLE 
ANTEX patent design gives instant interchange- 
ability of bits—as often as you like—without 
damaging the iron! 


Want 
| EES 


* Latest in the ANTEX Range is Model C240N—a giant 
in power performance—a midget in compact construction! 
FITTED WITH LONG-LIFE “ FERRACLAD” 
BITS. 


For more details fill in and post this coupon TODAY! 


"gos cesrasler wine rozoln alee renee nee 
SPECIALISTS in 
Soldering Appliances 


| GROSVENOR HOUSE, CROYDON, SURREY 
Tel: MUNICIPAL 2774 


i Please send details and prices of the ANTEX 
Range of Precision Soldering Irons. 


PRM oe ge eee eee ees 
ATIDRESS Aneto e oe eee hh onla tuk 

STATIS fe a ee 
| 


ee eee 
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649B, the smallest dynamic lavalier microphone, 
was sent to Coventry Cathedral (and also to BBC 
-and ITV studios) because of its incomparably 
smooth and full-bodied response; its ability to 
mix outputs with any standard microphone; its 
lack of bulk and weight; and because of its history 
of trouble-free operation in the USA. 
This tiny handful answers studio requests fora 
truly miniaturised, omni-directional microphone. 
Its performance, whether stand mounted, orasa 
neck-mike, is remarkable. 
Send for literature, and see for yourself. 
Length: 21”. Weight: 31 gm. Output: —61 dB 
PRICE: £24 - 


Made in the U.S.A. by - Distributed in Europe 
Electro-Voice by KEF 


<> 


Write to: KEF Electronics Ltd., Tovil, Maidstone, Kent. 
trat 5 B Ss R : ri 
istllation by GEG. sta hone Cassi Canosa, East side, Architect: Sir Basil Spence Tel: Maidstone 55761 Grams KEF Maidstone 
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For maximum readability .. ; 
SIFAM 


the instrument with a completely transparent front 


she clarity range e oravcea ON * SIFAM LEADS IN VISUAL PRESENTATION : Sti 
in four sizes, Type 22 ceeale “IN VISUAL PRESEN £ADS IN VI 
square, aie Vein 1 Ne SE TATION: SI 
Sinn. The tower sortone FAN) LEA ADS IN VI 
re wie eauwent, & | LEADS FAM LEAD: 
ce eae PRESEN VISUAL 
an erece 106/C and S IN VIS ‘DS IN VI 

, ATION RESENTAI 
: SIFAM LEA 
VISUAL PRESENTATION -$ 


SIFAM ELECTRICAL INSTRUMENT CO., LTD. 
lever see WOODLAND ROAD, TORQUAY, DEVON 
ale shanes Toaans 63822/3/4/5  - 
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he closest approach to the oviginal sound 


QUAD wide range electrostatic loudspeaker 
QUAD 22 stereo control unit 

QUAD 11 power amplifier 

QUAD FM tuner 
QUAD am It tuner 


Send postcard quoting ref. WW for illustrated literature hom 
ACOUSTICAL MANUFACTURING COMPANY LIMITED, HUNTINGDON. Tel 361.’ 
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| , Kit No.1, 
me Al This the basi 
7 rack which apart from 


SCrews efc., consists — 


ELE | of only 6 easily 
Pte geOs assembled metal — 
| height for only 


_ 


£3 5s, Od. 
Boe Kit No. 2 


Another example 
of the versatility of 
the system is this 
mobile rack providing 
~4TZ of panel height 
for 2917s. Od. 


Kit No. 3. 
A laboratory trolley. 
with 21 of panel — 
- height each end. 
- £13 10s. Od. 


ividual parts of the system, whichcan be purchased separately and erected in any configuration. 
3 = 2 5 7 


CHERTSEY ROAD, 
BYFLEET, SURREY 
Phone: Byfleet. 41131 /2/3/4 PABX 
Grams: APTRAN * BYFLEET ie 


ELECTRONIC | 
INDUSTRIES 
LIMITED : 
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[ Grampian } : 


CARDIOID 


MICROPHONE! 


After years of research, Grampian proudly 
present a microphone with a really good 
frequency response, high sensitivity and a 
genuine cardioid pick-up pattern. 

More—it is rugged enough to withstand hard 
usage—and is still in the medium price range. 
Especially useful under difficult conditions, 
the Grampian Cardioid is fully up to the 


highest Grampian standards of workman- 
ship, reliability and integrity. 

Frequency response 40 c/s to 12 ke/s. _ Avail- 
able in 4 impedances: Low impedance £14; 
other impedances £15. Obtainable now from 
your Grampian dealer. Fullest details from — 


GRAMPIAN SOUND EQUIPMENT 
INTEGRITY THAT YOU HEAR 


GRAMPIAN REPRODUCERS LTD 
- Middlesex. _ Feltham 2657 


Hanworth Trading Estate, Felthe 
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Point 1’ Series 
laminated = 
edge connectors _ 


30/2 
Cinch ‘Point 1” series laminated edge connectors offer 
designers many advantages. Any number of ways from 
1 to 40 — Low cost— Quick, easy assembly — No moisture 
traps — Positive operation with maximum and minimum 
board thicknesses — Ribbed contacts — Various contact 
tail styles for solder and solderless termination —-2” 
pitch up to 20 ways. With their complementary “Stan- 
dard’’ and ‘832’ series, Cinch laminated edge connectors 
offer the most comprehensive and versatile range of 
designs available. 
SPECIFICATION Current Rating — 3 amps per contact 

Working Voltage — 350V D.C. 


Proof Voltage  —1.7 KV D.C. | 
Contact Resistance — 5mQ 


CARR FASTENER CO LTD 


the firm with the best connections Q.= 
Stapleford, Nottingham « Tel: Sandiacre 2661 —o 


York House, Empire Way, Wembley, Middx. Tel. DILigence 1255/9 
Crossford Court, Dane Road, Sale, Cheshire. Telephone Sale 4213/4 
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“WHARFEDALE 


Super Range 


Each loudspeaker in this range is fitted with roll surround 
for low resonance and double diaphragm assembly for 
extended HF response. 


SUPER 8/RS/DD 


Impedance 10/15 ohms 

CERAMIC MAGNET 

Flux density 14,500 oersteds 

Total flux 60,000 maxwells 

Aluminium voice coil. 

Max. input 6 watts rms or 12 watts peak 
Frequency range 40-20,000 c/s. 

Bass resonance 50/60 c/s. 

Price 134/2 inc. P.T. 


SUPER 10/RS/DD 


Impedance 10/15 ohms 

Flux density 16,000 oersteds 

Max. input 10 watts rms or 20 
watts peak 

Frequency range 30-20.000 c/s. 

Aluminium voice coil 

Bass resonance 38/43 c/s. 

Price 218/8 inc. P.T. 


SUPER 12/RS/DD 


Impedance 12/15 ohms 
Flux density 17,000 oersteds 
Total flux 190,000 maxwells 
Aluminium voice coil 
Max. input 20 watts rms 

or 40 watts peak 
Frequency range 25-20,000 c/s. 
Bass resonance 26/32 c/s. 
Price 350/- (no tax) 


Write for informative and fuily 
illustrated 12 page booklet. 


Wharfedale Wireless Works Ltd., Idle, Bradford, Yorks. 
: Telephone: Idle 1235/6 Telegrams: ‘Wharfdel’ 
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EDDYSTONE COMMUNICATION RECEIVERS 


For the professicral or Amateur user who likes the Best. — 


Communication receiver at a moderate price. MANUFACTURING 
STANDARDS OF THE HIGHEST ORDER, 8 BBA valves Superhetero- 
dyne circuit. FREQUENCY RANGES 


Range I... 12.4—30 Me/s. Range 4... 1.12—2.58 Mc/s. 
Range 2... §.2—12.9 Mc/s. Range 5... 480—1150 ke/s. 
Range 3... 2.5—6.1 Mc/s. ; ; 


Ranges 4 and_5 include the International Distress Frequencies. 
Sensitivity better than 10 microvolts. Selectivity 30.db down at 
10 ke/s. off resonance. AC/DC. Internal speaker. — : 

HIRE PURCHASE TERMS 


Model No. Cash Price Deposit 12Mthly. 24 Mthly. 
Payments Payments 
£34 8 9 £5 0 0 £2 12 6 —_ 
£62 0 0 £12 0 0 £4 8 3 £2 6 6 
£125 0 0 £25 0 0 £816 6 £414 6 


£48 0 0 Transistorised Receiver. 
CONFIDENTIAL TERMS. YOU DEAL SOLELY WITH H.P. RADIO. 


Carriage paid per passenger train. SATISFACTION GUARANTEED 


The Eddystone 
Specialists — 


SERVICES LTD. 


49/51 COUNTY RD., 
LIVERPOOL, 4 


ESTAB. 1935 


Telephone; AINTREE 1445 
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)_M. R. SUPPLIES, Ltd. 


, (Established 1935) 3 ; is 
Universally recognised as suppliers of UP-TO-DATE MATERIAL, which does the 
job properly. Instant delivery. Satisfaction assured. Prices nett. 


AIR BLOWERS. Highly efficient units fitted induction totally enclosed motor, 230/ 
260 v. 50 c. 1 ph. Model SD.26, 80 CFM (free air) to 11.5 CFM at .15 WG, size approx. 
6x7%x7in. Outlet 24in. square £8/10/- (des. 5/-). Model SD27, 120 CFM (free air) 
to 40 CFM at 1.2 WG, 8x7 x 9in. outlet 24in. sq. £11/15/6 (des. 5/-). Model SD28, 
260 CFM (free air) to 127 CFM at 1.5 WG, 118 9in. outlet 3in. sq. $13/1'7/6 
(des. U.K. 7/6). . : 


COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable 
any price. 200/250 v. A.C./D.C. Fitted latest radio/T.V. suppressors. Comprising 
motor with fixing brackets, foot control and switch, needle light with switch, belt, etc. 
ee pete for easy fixing to ANY machine. The complete outfit £6/18/6 
es. 3/6). 4 

SYNCHRONOUS TIME SWITCHES (Our very popular speciality). All for 200/250v 
50 c. for accurate pre-sét switching operations. Sangamo 8.264, providing up to 
3 on-off operations per 24 hours at any chosen time, with day-omitting device (use 
optional). Capacity 20-amps. Compactly. housed 4in. dia.’34in. deep. With full 
instructions. £5/18/6 (des. 3/-). Also same make, same duty, Domestic Model 
fitted with 13-amp plug for easy installation, same price. Also Paragon, 220/250y. 
50c. with 7-day dial providing for operations on four separate circuits (2 makes 2 
breaks) at any required time during each day, capacity 20 amps each cireuit, in metal 
housing 7in. x 4in. x lin, wall mount, £11 (des. 5/-). Also very limited offer 
Sangamo £14/10/- units, brand new, 200/250v. 50c. with 24-hour spring reserve. 
Up to 3 on-off operations per 24 hours. 20-amp switching, £7/1G/- (des. 3!-). 


MINIATURE RUNNING TIME METERS (Sangamo) 200/250y. 50c. synchronous. 
Counting up to 9,999 hours with 1/10th indicator. Only 14in. square with cyclometer 
dial, depth 2in. Ideal for use with modern equipment. Immediate delivery 60/-. 


SMALL GEARED MOTORS. In addition to our wil-known range (List GM/361) 
we offer smaller open type 8.P. units, 200/250 v. A.C.,e 1, 6, 12, 20 or 60 r.p.m, Size 
approx. 44in, x 2hin. x 2in, with 1 in. shaft proj. Suitable for display work and 
many industrial-uses. Only 69/6 (des. 2/6). 


SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended 
in many national journals), 200/250 v. 50 c. Fitted with spindle for hours, minutes 
and central sweep seconds hands. Self-starting, central one-hole fixing. Dia, 23in. 
Depth behind dial only lin. With back dust cover 29/6 (des. 1/6). Set of three 
hands, brass, in good plain style. For 5/7in. dial 2/6. For 8/10in. dial 8/6 set. 
EXTRACTOR FANS. Final offer of this very popular and efficient model complete 
with outside cowling and indoor shutter. Circular motor housing only 44in. dia. 
Easily mounted in small window pane. Silent induction motor. 200/250 vy. A.C. 
(no interference), 3,500 c.ft./hr. Instructions with each. Only 69/6 each (despatch 
3/6). We also supply our 8in. model at $5/5/- and 10in. model at £5/12/6 (despatch 
3/6). These models are not supplied with outside cowling, Details on requ 


SYNCHRONOUS TIMER MOTORS (Sangamo) 200/250 v. 50 c/s. Self starting 2in. 
dia. x Ijin. deep. Choice of following speeds 1 r.p.m., 12 r.p.h., 1 r.p.h., 1 rev. 
12 hrs., 1 rev. per day. Any one 89/6 (des. 1/6). Also high-torque model (G.E.C.) 
2% X 2in. x 1in., 6 r.p.m. 57/6 (des. 1/6). Fi 

IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, including stainless steel 
(most models). Philips Variable Transformers (all models). 


M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1 
_ , z (Telephone :. MUSeum 2958) gi ates 
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| HALL PROBE 


Magnetic Field Measurement 


® Both lateral and axial probes available. 

@ New technique gives lasting protection to crystal. 
@ Will measure both A.C. and D.C. fields. 

@ Each probe is supplied with calibrating magnet. 
@ A linearity of 2 per cent. over 0-10 K gauss. 

@ Standard finish... satin chrome. 

@ Price... from £18/12/0. 


Other Scientifica instruments include: Nuclear Magnetic 
Resonance Kit, Electron Spin Resonance Kit, Precision 
Laboratory Magnets, etc. ; 


6 39148 St. Dunstans Avenue’ 

SCI ENTI FICA Acton, London, W.3. 
ALSO 27 Westmount Crescent, 
Welland, Ontario, Canada. 
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TRANSVERTERS 


(TRANSISTORISED D.C. CONVERTERS) 


2 KW. Peak Starting. 650 VW. Continuous. 
50-60-400 c/s. or D.C. from 12-24-50 v. Battery. 
Up to 93% Efficiency. Polarity Reversal Pro- 
tection. Square or Sinewave. Up to 300% 
Instant Overload Capacity. Manually Controlled 
Frequency. Reed Type Indicator. Remote 
Control Facilities. 


Applications: Static ‘‘ No-Break ’’ Standby 
Power Supplies: For Vital System(s) Protec- 
tion, e.g. V.H.F.. Transmitters: Industrial 
Processes; Control-Alarm-Warning Systems: 
Mobile Use of Counters; Sig./Gen. Recorders— 
U/V Sound. Oscilloscopes and {.ab. Gear in 
Marine and Aircraft (KI 14). 


Range of models availabie 
with prices from £11-£90. 


Please write to department C.10 
for transverter leaflet. 


LIMITED ~ 


the D.C. conversion specialists since 1935 


BROWELLS LANE . FELTHAM . MIDDLESEX 
Telephone: FELTHAM 4837 


Valradio and Stereosonoscope are the registered trade 
marks of Valradio Ltd. 
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AIREDALE 


FREE STANDING 
~SPEAKER 
ASSEMBLY 


mobile speaker 


finest 


ever 
to be produced 
by WHARFEDALE 


For many years the 
Wharfedale ommni-direc- 
tional 3-speaker Corner 
System has been recog- 
nised as a superbly natural 
reproducer, and has fre- 
quently stood the difficult 
test of comparison with 
live musical performances. 
The AIREDALE is a 
free standing version, suit- 
able for corner or along 
the wall location. Cabinet 
resonance is avoided by 
sand filling the front panel 
and fitting ceramic ti es 
to rear side panels. Some 
idea of the solid construc- 
tion is given by the fact 
that the total weight ex- 
ceeds }.cwt. Fit'ed with 
castors for ease of move- 
ment. 


SPECIFICATION : 


SIZE: 39x 284 14in. 
WEIGHT: 91lb. com- 
plete. 


IMPEDANCE: 12-15 
ohms ony. 


MAX. INPUT: 20 watt 


Individual controls for 
middle and treble res- 
ponse are located in the 
rear panel. 


£65 fully finished with 
a choice of polished 
walnut or mahogany 
veneers or oiled teak. 


Oak finish available to 
special order. 


£64 unpolished, 


Fully descriptive htera- 
ture free on request. 


In the Airedale 


L. F. output is produced by a 15” unit, type 
W15/RS. fitted with heavy cone and impreg- 
nated cloth roll surround for minimum 
distortion. 


| WHARFEDALE WIRELESS WORKS 
LTD. 


Idle « Bredford « Yorkshire 


Tel: Idle 1235/8 
Grams: ‘ Whartijel’ Bradford 
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Ansther New Book from 


WHARFEDALE 


AERIAL 


HANDBOOK 


by G. A. BRIGGS 
with R. S. ROBERTS 


M.I.E.R.E. Sen. M.LE.E.E. 
as Technical Editor 


AERIAL 
JEANDBOOK 


Sy, BRIGGS 

WT | pERTS 
Reena 
Bree 


AERIAL HANOB00K ~ BRIGGS and ROBERTS 


PUBLICATION DATE 20th OCTOBER, 1964 


115 Itlustrations Fine art paper Semi stiff covers 


Price only 8/6 (9/6 post free) 


With the advent of BBC2 (and other UHF activities 
in the offing), the importance of the part played by 
the aerial is on the increase. 

The many problems involved are tackled in this book 
in non-technical terms, but with the backing of 
R. S. Roberts who is an acknowledged expert on the 
subject. 

Transmitters, Relay Systems, Eurovision, Satellites 
and the new Post Office Tower also receive attention. 


144 pp. 


CONTENTS 
Pages 
Chapter 1 General Principles 15 
2 Medium & Long Waves 7 
3 Short Waves 4 
4 VHF, Band II 9 
5 Television, Bands I & III 9 
6 Television, Bands IV & V 12 
7 . Indoor Aerials 8 
8 Diplexers & Multiplexers 5 
9 Boosters & Attenuators 59 
10 ‘Transmitters 32 
11 Relay & Communal Systems 17 
12. Activities Abroad 9 
Index 2 
Other Books by G. A. Briggs 
LOUDSPEAKERS Fifth Edition PRICE 25/- 
336 pages, 230 illustrations (26/3 post free) 
PIANOS, PIANISTS & SONICS PRICE 10/6 
1S0 pages, 102 illustrations (11/6 post free) 
STEREO HANDBOOK 
Out of Print 
A TO ZIN AUDIO PRICE 15/6 
224 pages, 160 illustrations (16/6 post free) 
AUDIO BIOGRAPHIES PRICE 19/6 


344 pages, 64 contributions from (20/9 post free) 


pioneers and leaders in audio 


CABINET HANDBOOK PRICE 7/6 
112 pages, 90 illustrations (8/6 post free) 
MORE ABOUT LOUDSPEAKERS PRICE 8/6 
136 pages, 112 illustrations (9/6 post free) 
AUDIO AND ACOUSTICS - PRICE 10/6 


168 pages, 140 illustrations (11/6 post free) 


Sold by Radio Dealers and 
Book shops or in case 
of difficulty direct from 
the Publishers. 


WHARFEDALE WIRELESS WORKS LTD. 
IDLE - BRADFORD + YORKSHIRE 
Telephone idie 1235/6 Gram’s ‘Wharfdel’ Bradford 
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PAPST-FANS — 


Miniature Axial Fans for. high reliability 

applications. Compact design—great air 

delivery. Minimum maintenance—maximum 

reliability. Quiet PAPST-MOTOR (external 
rotor system). 


The “DIS- BOARD” 
for INSTANT MAINS 


HIGHLY VERSATILE 
PORTABLE POWER 
DISTRIBUTION 
BOARDS 


OVER 300 
COMBINATIONS 
AVAILABLE FROM STOCK 


Full literature and price lists from: ; 


LEXOR ELECTRONICS LIMITE 


-ALLESLEY OLD ROAD COVENTRY 
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ACOUSTIC = WADDING 


As recommended by Goodmans for 
resonance damping. 


“BONDACOUST" 5 ya. Rol! 30/- Carr. 4/- 


18” wide 1” nomina! thickness a 

“CELLOSENE”’ 5 yd. Roll 19/-= Carr. 4/- 

40-ply (4” nominal thickness) 36” wide z j 
Sole retail distributors 


H. L. SMITH & CO. LTD. 


287/289 EDGWARE ROAD, LONDON, W.2 
Telephone: Paddington 5891/7595 


RANGE OF GOODMANS & WHARFEDALE 
LOUDSPEAKERS ON DEMONSTRATION 
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The Emmissora Nacional (Portugal) chooses 
Garrard—as do the BBC, and so many other major 


.fadio organizations throughout the world. Radio 


Lisbon chose the Garrard Model 301 Transcription 
Motor—a perfect-fidelity record-player which ts 
the preferred precision instrument of so many 
broadcasting stations. In your search. for a similar 
high standard of sound reproduction, you will 
probably choose the Garrard Type AT6 Automatic 
Turntable—a high-fidelity unit. It can be used to 
play records singly, also it has one of the most 
efficient automatic record-changing mechanisms 
available today. A balanced and counterweighted 
professional.pick-up arm, with Garrard’s unique 
plug-in pick-up head fitted as standard, enhances 
the performance of this competitively priced unit. 
With a Garrard AT6 Auto Turntable, you put your 
hi-fi sound reproduction on a par with that of 
the world’s most famous broadcasting stations. 


Garrard Engineering Limited, Dept. WW.5 


Swindon, Wiltshire 
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This is a hand that can’t be beaten. Five 
models from our tremendous range of soldering 
instruments. Superb performance. Amazingly. 
compact. Developed to simplify YOUR soldering. 
Copper bits for greatest speed. Cate ree 
Permatip bits for long life. May we deal you in? 


LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey. 
Telephone: CROydon 8589 : 


Brochure W5 post free on request. 
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PARKER’S SHEET METAL FOLDING MACHINE 


NEW BENCH MODEL 


vo are 


IMPEX ELECTRICAL LIMITED 


| GOWER. ST., LONDON, W.C.1. MUSeum 9777 
IMPEX SEMICONDUCTORS 
Supplies are available of fully tested semiconductors with slightly 


relaxed specifications. Continuity of supply is always assured. Availa- 
bility list upon request. : z 


Capacity 36in. wide x 
[8-gauge mild steel. 
Forms channels and 
angles down to 45 deg., 
which can be flattened 


to give safe edge. 
Depth of fold according 
to height of bench, 
Will form flanges. 

ey Weight approx. 2 cwt. 
Price £23, carr. free. Also the well-known vice models of: 


36in. x 18-gauge capacity £11 10 O 
24in. x [8-gauge capacity £6 15 0 Carriage 
18in. x 16-gauge capacity £615 0 free 


One year’s guarantee: money refunded without question if not satis- 
fied. Send for details: 


A. B. PARKER, Wheatcroft Works 


WELLINGTON STREET, BATLEY, YORKS., Tel. : 426 
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$49T—germanium LF power transistor ~ 
Vop max. = Vcg max. = —36V; Ip max. = 3.6A; 
Ip max. = 450mA; p tot max. = 12W; 
Ico (Vop = —0.5V) < 90uA; hfe = 12 to 25. 
S69T— germanium power amplifier transistor for V.H.F, 
Vcp max. = Vcge max. = —28V; hee >7; 
p tot max. (at 80Mc/s, 81.5mA) >300mW; 
$91T—silicon junction transistor similar to OC204 p 
Veg max. = Vcg max = —14V; Ie max. = 450mA; 
Ip max, = 90mA; Ico (VcE = —6V) <0,3uA; 
6 (Vce = —6V, I¢ = IMA) = I.5Me/s; hee > 14. < 


TRADE ONL 
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The only all-in TV tecter 


Jame Gee ee rns et et ee oe oe ee 


THE AIRMEC TELEVET TYPE 259 is the ONLY complete Television Tester — 
it has every facility for thoroughly checking, repairing, overhauling and aligning TV 
sets. It covers Bands 1 and 111, crystal calibration. Can be used with AC/DC type 
sets. Completely portable. /ncorporates: Wobbulator- AM or CW Signal Generator - 
Pattern Generator - Audio Oscillator. AC and DC (including EHT) voltage measure 


ing facilities - Line transformer test. 


WRITE NOW for full details! 


Airmec Lid HIGH WYCOMBE BUCKS Tel: High Wycombe 21201/10 


— ee oe eS ed eS eS eee GES eh 


Immediate delivery 
Airmec also make the RADIVET TYPE 211, for AM and FM Receivers. 
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what's in this for me’... : 


If you are professionally engaged in the electronics industry you should have your own personal copy of 
Gardners Industrial Catalogue. It contains details of our latest additions—42 Transformers for Transistorised 
A/F Power Amplifiers, New Audio Line Matching Transformers, besides a comprehensive range of Small Power 
Transformers, Auto, Isolating and Low Voltage Transformers, Inductors, Saturable Reactors, etc. 

This publication will be kept up to date with amendments and additions as they are issued. Years of specialisa- 
tion have given Gardners Transformers a reputation for high performance and reliability. 


Write for your copy of Gardners Industrial Catalogue on your company's heading. You will find it packed with the 


Gardners 


sort of information you require at your finger-tips. 


“TRANSFORMERS for ELECTRONICS 


GARDNERS TRANSFORMERS LIMITED 
Somerford, Christchurch, Hants. Tel: 1734 


Grams & Cables. Radiotrans Christchurch Telex 4127/6 


to crow is one thing-to produce is another 
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Bullers ceERamics 


forthe ELECTRONIC INDUSTRY 
(and Electrical Appliance Manufacture) 


Refractories for high-temperature insulation. 


‘LEEVERS-RICH 

the studio tape recorder with 
consistent operation and easy 
maintenance to save your TIME; 
compact design and mobility 
to save your floor SPACE; 
competitive price and negligible 
upkeep to lower your COSTS. 
-These down-to-earth practical 
features AND the impeccable 
LEEVERS-RICH sound quality. 


STANDARD studio recorder console 
* (above) with FULL remote control.:Single 
» track from £640.0.0. Just one example Meticulous care in manufacture, high quality mate- 


von oe range De Bde eee rial, with particular attention applied to dimensional 


single or multi-track use, including the precision and accuracy, explain the efficiency and 
NEW fully automatic version with photo- ease of assembly when using Bullers die pressed 


DEIVERY coooies han von eipeci for products. Write today for detailed particulars, 


this class of equipment! Inquire NOW:— 


| B ERS LIMITED 
LEEVERS-RICH| ee Be Staffs. 


Phone: Stoke-on-Trent 54321 (5 lines) 
Telegrams & Cables: Bullers, Stoke-on-Trent 


aes London Office: 6 L Pountney Hill, E.C.4 
319b Trinity Road London SW18 VANdyke 9054 ee Hoots ANCOR auch Sore 


Bullers porcelain for general insulation purposes. 
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MEMBER OF 
THE CONTROLS AND 
. COMMUNICATIONS . 
GROUP 


WIRELESS WORLD 


When reliability is of the first importance—as with ambul- 
ance or patrol car work—BCC equipmentis chosen time and 
time again. The BCC 81 mobile VHF transmitter-receiver 
is so compact that the whole unit can be fitted under the 
dashboard of almost any vehicle, without taking up valuable 
passenger space, thereby adding prestige and efficiency. 
Transistors are used throughout.the receiver and power 
supply unit and in all but the final stages of the transmitter; 
current consumption is low—equal to only one instrument 
panel lamp on ‘receive’; no standby facility is necessary as 
quick heating valves are used in the transmitter. 

With six channels in any frequency range between 37 and 
174 Mc/s and 6 watt A.M. output, the advanced design of 
the BCC 81 makes it quite unbeatable in its class. 


BRITISH COMMUNICATIONS CORPORATION LTD. 


EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX 
Telephone: Wembley 1212. Telegrams: BEECEECEE WEMBLEY 
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the new SG66 


The new SG66 low frequency signal generator 
provides both sine and square wave output down to 
5c/s. Of entirely new design this latest addition to the 
established range of Advance low frequency 

signal generators covers in five switch-selectable 
stages the frequency range 5c/s to 125kc/s. Noise 
content at all signal levels is less than 0.25% 

and distortion less than 1% at 1W. 

With sine wave output alternative impedances of 6002 
floating and 59 unbalanced are available with 
continuously variable output levels from 0 to 30 r.m.s. 
and from 0 to 1W, respectively. 

The square wave output is adjustable from 0 to 30V 
peak to peak, maximum rise and fall time being 
0.75us over the whole frequency range. 

Nett price in U.K. £80 
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iy 
KKAdvance 


NS frequency signal generators 


bring you five low 


These five instruments are built to take hard use and 
some provide both sine and square wave outputs with 
minimum hum and noise content at all signal levels. 


H1 a signal generator covering the frequency range 
15c/s to 50kc/s. The instrument is accurate to +1% 
or +1c/s, whichever is the greater, and the extremely 
stable frequency output can be either sinusoidal 

or square wave. Frequency stability combined with 
robust construction make the H1 a very suitable 
instrument for laboratory and field use. 


Nett price in U.K. £40 


J1 a robust sine-wave signal generator 

providing frequencies between 15c/s and 50kc/s at a 
maximum level of 1W. The output voltage is 

variable up to a maximum of 25V r.m.s. with a source 
impedance of approximately 6009. A 20dB 6002 
Attenuator is incorporated which also provides a more 
accurate source impedance if required. 

An output of at least 0.5W is available at the 5 
terminals which can drive the Advance Vibrator V1. 


Nett price in U.K. £42 


Service Approved—J1A (Type CT433) 
Joint Service Catalogue No. 6625-99-943-4059. 


_J2 this instrument is identical to the J1 with the addition 
_ ofa first grade 2in. square meter, calibrated from 

0 to 40V a.c. The meter conforms to B.S./1954 and is 
‘provided with a knife edge pointer. pps 


Nett price in U.K. £47 


SG81A a wide range signal generator—15c/s to 
200kc/s—providing a maximum output of 1W into 6002 
with frequency accuracy of +19% +1c/s on the lower 
ranges and +2% on the top range. Output voltage 

may be varied between 20mV and 25V r.m.s. into 6009. 
Output impedance is 6009 centre tapped, balanced 

or unbalanced with respect to earth or 3002 unbalanced. 


Nett price in U.K. £110 
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amplifier circuits yourself 
when you can get them 
like this from Newmarket? 


PC5+ SPECIFICATION 


Power Output (RMS) 

Input Sensitivity (Full 

Input Impedance 

Load Resistance 3 

(Ohms) 

Supply Voltage 12V 

(Nominal) 

Total Distortion (Full 3% 

Output) 

Frequency Response 50c/s-12Ke/s 
Overall Dimensions 54” x 12”"x 2" 


Cut your labour costs- 
use Newmarket’s 
assembly line 


It won't pay you to assemble amplifier circuits yourself for equipment runs 
of less than 10,000. Not when you can get tight-performance 
pre-assembled Packaged Circuit Amplifiers off the shelf from Newmarket! 
Standard circuits are available to fulfil most conventional design 
requirements. And these can be modified to suit your individual needs 

if you order in sufficient quantity! Pre-tested and backed by 100% 
replacement guarantee! Typical of the range available is the PC5+, 

a high-quality general-purpose audio amplifier detailed left. 


NEWMARKET 


TRANSISTOR 


DENMARK: Oskar Pade, 4 Ingersvej, Charlottenlund, Copenhagen. SWEDEN: Forslid & Co A-B, Radmansgatan 56, Stockholm, FINLAND: 
Ingenjorsbyran Pluton, Kristinegatan 8A, I3 Helsingfors. NORWAY: H. Meltzer & Co, Radhuggaten 17, Oslo 1. CANADA; Musimart of 
Canada Ltd, 970 McEachran Avenue, Montreal, BAS roe 


Sample circuits and quantity quotations from NT9, 


NEWMARKET TRANSISTORS LTD, a 
EXNING ROAD, NEWMARKET. Tel: Newmarket 3381 /4 
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UD LYONS VOLTAGE STABUSERS 
FINEST 


S PERFORMANCE | 


lf you need a voltage stabiliser 
contact Claude Lyons. 


Claude Lyons offer the finest and most 
comprehensive range of automatic voltage 
stabilisers available — all backed by 
nearly thirty years’ experience in this 
specialised field. 


Advanced techniques combined with 

sound engineering design provide 

instruments of excellent performance 

and great reliability at thoroughly 

reasonable prices. 
AC 
High-speed distortionless servomechanical 
types, Series TS. Accuracy +- 0:25%. 

Unaffected by load, frequency or power 

factor changes. 1 to 120 kVA single 

phase, 3 to 360 kVA three phase. 

Solid-state electronic types, Series BTR. 

Extremely low distortion. Frequency- 

insensitive basic types, accuracy + 0-3%. 

Filtered types, accuracy -!- 0-2%. Unaffected 

by load changes. 400 VA to 10 kVA. 

Inexpensive tap-changing types, Series VB. 

No distortion. Unaffected by load, 

frequency or power factor changes. 

600 VA to 2:4 kVA. 


DC 

High-current stabilised d.c. power 
supplies, Series PST and PSS. 

6 to 50 volts d.c., 200 W to 10 kW. 


Write for literature to Publicity Department, Hoddesdon 


CLAUDE LYONS LTD 


Valley Works, Hoddesdon, Herts. 
Hoddesdon 4541 Telex 22724 


76 Old Hall Street, Liverpool 3 
MARitime 1761 — Telex 62187 ays 
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ORCHARD & IND LIMITED | 


LOOSE LEAF BINDER DIVISION 


Prestige Covers for all purposes, including: 


2-WAY CB RADIOS Lightweight binders for— 


SOLID-STATE TRANSCEIVERS Brochures 
& ACCESSORIES FOR RELIABLE, 
LOW COST COMMUNICATIONS 


Specifications 
Estimates 
Bulletins 
Catalogues 


Many new types and styles of fittings 


CADRE 5-Watt CB Radios Heavy Duty Binders for Workshop 
5 Watt, 5 Crystal-Controlled Channel Manuals, Parts Catalogues, etc. 
All Transistorized Transceiver 
Mode! 510-A — 23 channel crystal-correlated tuner— 
1? VDC/110-220 VAC Enquiries to: 
Model 515-A — For AC/DC operation (same. as Model 
510-A less 23 channel manual tuner) Head Office, 


Model 520-A — DC operation mobile or field : 
Northgate, GLOUCESTER 


Model 525-A — The 520-A in special portable pack 
Telephone: (OGL2) 22111 (5 lines) 


Write for new Catalogue 


CADRE Hand Held CB Radios 
2 Crystal-Controlled Channels 
Rechargeable battery or penlite cell power 
supply 
All Transistor—Built-in telescoping antenna 
» Model C-75 —1.5 Watt ; 
Model C-60 — 100: Miliwatts 
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Me VITALITY BULBS 


FROM 1V to 50V_IN SIZES FROM 4.5mm te 18mm DIAMETER 


CADRE Consort FM 


Wireless Microphone 

A complete, portable wireless PA system 
when used with any FM radio. A wireless 
short range FM transmitter effective 

up to 200 feet from FM radio. Infinite uses, 


Miniature and 
Sub Miniature 
Indicator Bulbs 


Catalogue: 


Vitality Bulbs Ltd. 
Neville Place, 
Wood Green, N.22. 
Bowes Park 0016 


CADRE 524 Selective Call 


Solid-State Encoder-Decoder 

Three tones with switching provide 24 tone combinations, 
Designed to work with Cadre transceivers and other 

12 VDC transceivers on the market. 


Write for complete Catalog Specifications and Prices. 
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Leading Radar Manufacturers use Ferranti T.R. Cells 
in Airborne, Ground and Marine Radar Systems. A 
comprehensive range of T.R. Cells is available covering 
frequencies from 2,700 Mc/s. to 35,000 Mc/s. Write for 


further information to: 


FERRANTI 


FERRANTI LTD - KINGS CROSS ROAD 
DUNDEE - Tel:DUNDEE 87141 


; = Reese ee ee ee 
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you are alone 
with the music 


With the dynamic headphones K 50 you listen 
to the original acoustic environment. Perfect 
bass without earmuffs. Light, cool, comfortable- 
for extended monitoring. They are the ideal 
headphones for stereo and mono records, 

for tape recordings, for radio and T.V. 

Wide frequency and dynamic ranges 

(20 . . . 25,000 cps), high sensitivity. 

Price: £7.10.0 


Ask your nearest AK G-distributor 
for K 50. 


POLITECHNA 


LONDON, W.I 
TELEPHONE: LANGHAM 6236 


(LONDON) LTD. 


3 PERCY STREET 


TELEX: 23894 CABLES: POLINDUST 
ONDON 
Amalgamated Wireless (Australasia) Ltd., Sydney, Wellington—Con- 
noisseur Records Ltd., Dublin—Caldwell A-V Equipment Co. Ltd., 
Toronto 5, Ontario, Canada—International Aeradio {East Africa) Ltd., 
Nairobi—David Pollock (Pty) Ltd., Johannesburg—A. Rajab & A. 
Silsilah, P.O. Box 203, Jeddah—Soundrite Ltd, Singapore, Penang, 
Kuala Lumpur—The China Engineers Ltd., Hong Kong. 
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NOW re-designed 
and fully 
weather protected 


‘The 
MINIMITTER} 
BIRDCAGE 


F.M. AERIAL| 
Mk. 2 


@® Suitable for 88-108 Mc/s. 


@ High Gain (+9.5dB) with high Front to Back (—35dB) and 
Front to Side (—30dB) ratios. 


- @ Full wavelength elements reduce interference, 


@ Elimination of vertically polarised signals gives freedom 
from aeroplane “ flutter.” 


© Tuning facility incorporated to enable the cable to be 
accurately matched to the aerial. 


@® Suitable for loft or outside erection. 


£5 (+ 4/6 post & packing) 
TRADE ENQUIRIES INVITED 


Retail price 


Order direct from 


MINIMITTER (1964) LTD. Albion mews, Kilburn 
High Road, London, N.W.6 (MAlIda Vale 5588) 


Manufacturers of Specialist Aerials and Aerial Equipment 
for the Entertainment and Communication Industries. 


| Stroboscope and Electronic. Forks, Pen Re- 
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TELEPRINTERS-PERFORATORS 
REPERFORATORS-TAPEREADERS: 


Codes: Int, No.2; Ferranti/Pegasus, Elliott 803 etc. 

M2 AND 5 WIRE, 

“= F.S.K. TERMINALS, 

POWER SAMAS, 

' FLEXO WRITER 

AND BURROUGHS 
z = EQUIPMENT 


TELEGRAPH AUTOMATION AND COMPUTER ACCESSORIES 


Picture Telegraph Equipment, Desk-Fax, 
Morse Equipment, Cold Cathode Matrics, 


corders, Switchboards, Rectifiers, Tape Pullers 
and Rewinders, Governed, Synchronous and 
Phonic Motors, Suppressors, Teleprinter and 
Teletype Tables, Silence Covers, Terminals, 
V.F. and F.M. Equipment, Telephone Carriers 

: and Repeaters, 


Multiplex _ Trans- 
mitters, Triple 
Stabilised Power 
Units, Send/Re- 


ceive Low and High 
Pass Filters, Tele- 
printer and Relay 
Testers, Oscillo- 

; scopes, Valve 
Testers, Electric Meters, Teleprinter and 
Teledeltos Paper, Plugs, Sockets, Key, Push, 
Miniature and other Switches, Cord Wires 
and Cables, Relays and Relay Bases, Uni- 
selectors, Telephone, Decimal and other 
Counters, Telegraph and Mains Transformers, 
Racks and Consoles, Miscellaneous Accessories. 


BATEY & COMPANY 


Gaiety Works, Akeman Street, Tring, Herts. 
Tel.: Tring 3476 (3 Lines) Cables: RAHNO TRING 
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Amphenol series 


PRINTED CIRCUIT 
CONNECTORS | 


Unique Amphenol contacts 
give highest performance ever! 


me Oe Gee Ge oe eee es ee ee eS 


and has positive contact retention 


Conforms to MIL-C-21097A 
Bifurcated Bellows Contact 
Exceptionally low contact resistance 
Low insertion force 

Solder, taper pin, poke home and crimp terminations 


Single or dual sided contact arrangements 


* KKK KK * 


Glass fibre reinforced flame retardent diallyl one 
piece mouldings 


Polarization by removable keys between contacts 
Will accept circuit boards -054’.—:071” thick 


Over 100,000 combinations available 


A. Ordinary contact partially 
pulled out and distorted. 

B. Biue Ribbon Printed Circuit 
Contact is not pulled out. It has 
positive contact retention. 


* K 


Ask for catalogue PC.2. 


225 series— 225 series— 295 series— 
solder termination taper pin termination crime termination 


The 143 series with tuning fork 
contact unmatched in performance 
and reliability in extremes 
of temperature and vibration. 
It is designed to accept 
printed circuit wiring boards 
- or 133 séries male adaptor. 133 series 143 series 


AMPHENOL-BORG (ELECTRONICS) LTD Thanet Way, Tankerton, Whitstable, Kent (Whitstable 4345/9) Telex 89157 


OVERSEAS DISTRIBUTORS: DENMARK FINLAND NORWAY PORTUGAL SPAIN SWEDEN 
3 Semler & Matthiassen Nores & Co. OY. _ Arthur F, Ulrichsen, A/S. E. Dias Serras Lda. Ataio John C, Lagercrantz 
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SOLDER WITH 


PRIMAX and PRIMAXA 


SUPER EFFICIENT SPOTLIGHT 


SOLDERING GUNS 


MINISTRY OF AVIATION APPROVED INSPECTION. 


TRANSFORMERS 


STANDARD RANGE OR TO YOUR DESIGN 
TOROIDAL—‘ C’ CORE — PULSE — MATRIX 


PRIMAX 
@9W SPOTLIGHT 


CHASSIS — CABINETS & PRECISION METALWORK 
ELECTRONIC ASSEMBLY 


HOWELLS RADIO LTD. 


MULBERRY STREET, MANCHESTER, 15 
MOSS SIDE. 2000-2434 ' 


PRIMAXA 
109.W SPOTLIGHT 


112/8 ea. 


Distributors: S. KEMPNER LTD., LONDON, W.1 
29 PADDINGTON STREET, Tel. HUNter 0755 
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FULL-TIME COLLEGE COURSE 
THE | IN RADIO AND TELEVISION 


Our Course has now been extended to sixteen 


months’ duration to include theoretical and practical 
PEMBRIDGE instruction on transistor television receivers, U.H.F. 
television receivers and colour television. 
Next Course commences 5th January, 1965. 
GOLLEGE This Course is recognised by the Radio Trades 


Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 


OF ELECGTRONIGS Provides excellent practical experience on valve : 


and transistor radio receivers and all well-known 
makes of television receivers. 


PROVIDES TRAINING [2° 


The Pembridge College of Electronics (Dept. P10) 
34a Hereferd Road, London, W.2. 


IN RADIO Please send, without obligation, details of the 


Full-time Course in Radio and Television. 


Name 


AND TELEVISION | “~~ — 


cme 3 


Poe pie abe, a 
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NOW A RELIABLE 
LOW CURRENT 
SWITCHING RELAY | 
TYPE 130 


_ With the relay type 130 you can rely on consistent contact performance at very 
low voltages and currents. A development of Services Type SM8, this relay 
uses inorganic materials wherever possible, and an activated carbon ‘getter’ 
absorbs any contamination from organic materials. Contact resistance 
troubles have virtually been eliminated. 

Normal life is 10,000 hrs. at 100 ops/sec., minimum life 1,000 hrs. Very-high- 
speed operation —0.5 msec. (break contact opening) and 1 msec. (make 
contact closing) is obtained under suitable conditions. 

Type 130 has many industrial applications—handling thermocouple outputs, 
a long-life replacement for Services type SMB, or a d.c. ‘chopper’ as in the 
Marconi Instruments Ltd. bridge shown above. Ministry of Aviation approved. 
NATO Stock Nos. 5945-99-012-8197, 8198, 8199, 8200, 8201. 


Associated Electrical Industries Limited 


TELEPHONE APPARATUS DEPARTMENT 


Telecommunications Division Woolwich London SE18 Woolwich 2020 Ext. 621 
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Measurement of 
Harmonic Distortion 


One of the most essential measurements necessary 
ina high quality audio system is that of simple harmonic 
distortion. {t is impossible to do serious development 
work on anything in high quality audio without mea- 
surement of this fundamental parameter. 


RADFORD make the most advanced audio equip- 
ment in the world, and in order to do this it was 
found necessary to develop measuring instruments 
of a superior performance than those existing. The 
Low Distortion Oscillator and Distortion Measuring 
Set were designed by audio engineers knowing the 
requirements of such apparatus in audio engineering. 


The Low Distortion Oscillator generates sine waves 
of extreme purity from 5 c/s to 250 Ke/s. The instru- 
ment also contains a valve millivoltmeter, a squareing 
circuit which will produce a clean 250 Kc/s square 
wave, and a switched ‘T ’ 110 dB 600 ohm attenuator 
with facilities for continuous interpolation. The dis- 
tortion of the oscillator is less than 0.005% at mid- 
band frequencies from its 600 ohm output attenuator. 
It is also capable of a very low distortion output of 
about 0.001°%4 or below from the I0K ohm output 
position at mid-band frequencies. 


The Distortion Measuring Set is a complementary 
equipment, and is capable of measuring extremely low 
distortion content. The most sensitive range on the 
instrument is 0.01% f.s.d. On this range it is possible 
to get an accurate measurement of 0.002% distortion 
and an indication of the order of 0.001% distortion. 


The design of these instruments is described in 
Jeaflets which are available upon request. 


Prices: Low. Distortion Oscillator. £95. 
Distortion Measuring Set. £75. 


RADFORD ELECTRONICS LTD, 


Ashton Vale Estate, Bristol, 3. Tel. 662301/2 
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FREE! 


A FEELING OF 
SATISFACTION 


with every jet idly 2, | 
c fos 


HI 


TRANSFORMER 


For over 30 years Partridge Transformers 
have made available to enthusiasts (and to 
equipment manufacturers) a range of High 
Fidelity Transformers designed and built to 
exceptional standards of performance. Get 
the best out of your equipment with Partridge 
—the finest transformers money can buy. 
Write for full information and data sheets 
on the High Fidelity Range. 


PARTRIDGE TRANSFORMERS LTD. 


ROEBUCK ROAD, CHESSINGTON, SURREY 
Telephone: LOWer Hook 4353/4/5 
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Vari-Stat 
THERMOSTATIC 
SOLDERING IRON 


FOR CONTROLLED TEMPERATURE 


Miniature Model 50 watt 


Weight ae ae T2 oz: 

Heating time wo. 20:sees: = 

“Push-in”’ Bit Sizes 3/22”, 1/16", 1/32” Sake 
Voltage os .. 250:to 12 volts 55/ 
Price aS aa ea Ss == sw ™ 


Instrument Model 70 watt 


Weight | ae o» 44 oz. 
Heating ae ann EE min. 


Bit Size oe ws 11/64" dia. re 
Voltage a es 250 to 24 volts 79’6 
Price on «» Mk.I (Micro-switch) — 

Mk. IL (Magnetic 72! 

Contact Breaker) | ow ™ 
Both Models: give excellent bit and element. 
life since the thermostat completely eliminates: 
overheating and controls the reserve heating 
capacity, which makes possible continuous. 
soldering without chilling of the bit. 
The consistent temperature makes these irons: 
idcal for printed circuit work. 


CARDROSS ENGINEERING CO., LTD. 
Woodyard Road, Dumbarton 
Phone: Dumbarton 2655 


(2Z!$ H8H) NOU! SYNLVINIW 
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Routine Maintenance Chec 


FOR V-H-F/U-H-F F-M RADIO EQUIPMENT 


Specification 


A.W.A. 


Signal Generator Section 

V-H-F/U-H-F Frequency Range (a) 30 to oo eee 
i (b) 70 to 85 Mc/s. 
F-hA RADIO Four modules available (2) {55 to 175 Me/s. 
E UIPMENT 3 } (d) 470 to 520 Mc/s. 
Q Frequency Stability Short term drift + 0015% max, 
TEST SET A410 Modulation Frequency 1 kc/s = 15% 
Output Variable from 0-1 #V.-.to 1.0 mV. 
R-F Power Meter Section 
: Power Range 30 watts. normal, up-to 50 watts 
FEATU RES intermittent operation 
3 Impedance 50 ohm., V.S.W.R. 1.2 max. 

The AWA A410 VHF/UHF FM Radio Test poh : 
Set is a portable, lightweight fully tran- Deviation Meter Section 
sistorised instrument for the field testing Range 0 to 15 ke/s. 
Soren chante in the Wir and. ae Accuracy for 1 kc/s. mod. ++ 10% for r-f inputs from 1 to 30 
bands. watts. 
rts Are Tr ontt Sek. will “measure: FM Demodulated Output for 15 kc/s. deviation approx. 
Receiver r-f sensitivity, i-f sensitivity, noise Distorti ra ee aa a On. 
quieting, discriminator linearity (with the Hesyadiee z Less than 1% 
use of an external voltmeter) and audio soa ; . 
power output; FM Transmitter deviation FF Signal Generator Sectior : i 4 
and rf power output. The built-in 30 Crystal Controlled Up to 8 crystals can be fitted in the 
watt. dummy load can be used for powers ranges 400 to 500 kc/s. and 1.6 to 
up to 50 watts. for short duration checks 12 Mc/s. 
used under specified conditions. Output variable up to 3V., meter readings 


The weight of the A410 is 17 Ib. and of 0.3V. f.s.d. and 3.0V, fs.d, 


measures 14 inches long by 8 inches high 


by 8 inches in depth. Built on a modular Cee Meet SecHOn 


basis, it consists of a high stability FM Impedance 15 ohm. + 5% 
signal generator, a crystal controlled i-f Range 0 to 3 watts. 
signal generator, r-f power meter and Accuracy x 10% 


deviation monitor, a low distortion a-f 
signal generator for modulating a FM 
_transmitter, a piston attenuator with a 
“set level’ control for the r-f signal 
generator output. 


Alternative Power Supplies 
{a) 27V. dry battery module or 
(b) 120/240V, 50-60 c/s. a-c 
module 3 


For further particulars please contact Engineering Products Division. 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

47 YORK ST., SYDNEY. 2-0233 
MELBOURNE 679161 BRISBANE 41631 PERTH 283426 HOBART 33836 LAUNCESTON 21804 WELLINGTON, N.Z, 43191 
ADELAIDE: Newton. McLaren Ltd., 510111 EP 20 64 
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ONE MILLIVOLT 
FULL SCALE T0 
2 I Mi C 


Frequency Range 
10 kc/s to 1,200 Mc/s 


Voltage Ranges 


8 ranges, 1 mV.—3 V. full scale: 
with 100:1 divider to 300 V. full scale 


Accuracy 


+3%, 100 kce/s—60 Mc/s 
+5%, 50 kc/s—200 Mc/s 
+10%, 10 kc/s—1,200 Mc/s 


Stability 


No zero reset required over 
8 hours except on most sensitive range 


Response 
RMS to 30 mV: peak calibrated 


in terms of RMS above 30 mV; with 
100:1 divider RMS-responsive to 3 V. 


Input Impedance 


High Impedance—2 pf. and 75 KQ: 
also 50Q termination adapter (other = 


values on request) 


Fostures R.F. MICROVOLTMETER 
Temperature compensated probe ee 


Linear scale on all ranges Price £206 5s. 


Taut-band miror scaled 6° gsivanowmeter | Delivery Normally Ex Stock 
2 Also available, Type MV-38B, 7 ranges 
Accessories Supplied 3 mV.—3 V. F.S., price £168 15s. 


Probe with high-impedance tip, 509 : 
ome raiae = (Cs | GLAU DE LYONS 
Accessories Available : 

100 :1 capacitative voltage divider, CLAUDE LYONS LIMITED - INSTRUMENTS DIVISION 
BNC, N or GR terminations, type N 76 Old Hall Street, Liverpool 3. MARitime 1761 


‘Tee’ adaptor Southern Offices: Valley Works, Hoddesdon, Herts. (Hoddesdon 4541) 
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THE BOOK ON THE LEFT tells you all you need to know about 
the unit on the right — a completely new concept in voltage 
stabilisation called vST. Compact, the Astralux. Voltage 
Stabilising Transformer offers you these enormous advan- 
tages over existing systems: First: Where there is a fluctuation 
in the supply voltage of between + 10% and —20% the VST 
will maintain the voltage to within +0.5% of normal. 
_ Second: Even when the voltage fluctuation is as great as 
—+10% to —30% the vsT will maintain the voltage to within 
41.0% of normal. Third: The vST operates over a wider 


WHRELESS WorLD 65 


VST patent application numbers 3835 & 3836/64 


voltage than earlier systems, has improved overload charac- 
teristics, a low external field and will operate continuously 
from no-load to full-load. The latest high temperature 
materials have been used for increased safety-margins on 
operating temperatures. Fourth: You might expect that for all 
this you would pay more. Yet Astralux vsT’s often cost less 
than more complicated equipment. For a free booklet and a 
really well-balanced view of all the advanced features of 
Astralux Dynamics’ Voltage Stabilising Transformers circle 
the number-on the Reader Service Card, or write : 


ASTRALUX dynamics limited 


TRANSFORMER DIVISION, BRIGHTLINGSEA, COLCHESTER, ESSEX. TEL: BRIGHTLINGSEA 417 
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Fully meets B.S, and |.E.C. specifications 


Sound levels above the standard sound 
pressure level of 0.0002 dyn/cm2. 30dB to 
140dB in 10dB steps with the three stan- 
dard A, B and C weighting curves (I.E.C. 

and B.S.) covering the frequency range, 
31.5c/s to 8kc/s 


Sound-Level 
Range: 


J 
Rochelle-salt crystal diaphragm type micro-' 


phone. Temperature range 0°C to 45°C.) 
Maximum relative humidity 85% 


GETTING 
THE 


MEASURE OF ~*~ 


Microphone: 


Calibrated from —6dB to +10dB 


Full scale deflection of the meter corres- ‘ 
ponds to approximately 1V into a resistive Anse 
load of 10k Q 


Jacks are provided for connecting external 
filters which require a source impedance of 
600 Q and a load impedance of either 600 2 
or 10k Q 


Three dry cells Type PP4 Ever-Ready or 
equivalent, or external mains-operated 
power unit which can be supplied as an 
accessory 


Only 3lb (l4kg) approx. 


The Dawe range includes a complete series of equipment for 
measuring, analysing and recording sound and vibration. Ask 


for details. / 


Ss 


DAWE Type. 1400F | 
RANSISTOR — 
ane: LEVEL METER 


U K. LIST PRICE : £95 
compete with leather carrying c case. 
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ENGLISH ELECTRIC VALVE COMPANY 


announce the continuity of production of 
the comprehensive range of AEI 


IGNITRONS 


_ EEV take over AEI valve factory 

- Ignitrons previously manufactured by AEI at Lincoln are now marketed by English Flectric 

- Valve Co. Ltd. 

The range available is suitable for the following operations: 

A.C, resistance welding 
Power rectification and control 
Capacitor discharge circuits 
Pulse duties 


a _ The Ignitrons listed here are typical examples ayailable now. 


. EEV American International 
© Type number equivalent size letter Application 
sine 
» BK24C 5552A C 
BK42C 5551A B : 
—. BK66D 5550 A A.C. resistance welding 
~ -BK146C 5553B D 
~— BK168C 58224 C 
SD a en ee ee 
ae 555 C 
ae a? : Power rectification and control 
> BRK46 5555 D 
BKS6 6228 1} 
BK178 — D 
BK194 — E 
BK394 — C Capacitor discharge circuits 
BK396 me A 
BK416 7703 A 
BK428 ee A 
BK98B — aC Intermittent pulse operation 
BK238 5779 — Glass type for demonstrations and testing 
00 7610 B Say temas | 
i ieebiieg Welding using high voltage pulses 
| BK302C — Cc 


ee 


| For full information on Ignitrons made now by EEV, with prices and delivery dates, please write to the 
address below: 


ENGLISH ELECTRIC VALVE COMPANY LIMITED 


Sales Dept: Carholme Road, Lincoln, England. 


AGENTS THROUGHOUT THE WORLD Telephone: 26435 Telex: 5663 
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SUPERIOR 
ELECTRON GUNS 


FIRST CHOICE— 
| THE WORLD OVER! 


= Total SUPERIOR experience in engineer- 
B ing, design and manufacture of electron 
B guns is always one step ahead of the 
B field. 


= The result, SUPERIOR continues to main- 
tain a wide margin of leadership in 
“Space Age’’ quality standards that sur- 
pass original equipment manufacturers 
and rebuilders requirements in electron 
guns for COLOR and BLACK and WHITE 
COMMERCIAL TV TUBES — INDUSTRIAL 
— MILITARY — SPECIAL PURPOSE and 
EUROPEAN tube types. 


SUPERIOR serves a world wide market— 
is ready to serve you now! Write for com- 
plete catalog of facilities and types. 


SUPERIOR has the facilities to supply 110° 
hard pin and 90° and 110° soft wire stems fo 
manufacturers who assemble their own guns. 
Your inquiries are invited. 


© 1964 Superior Electronics Corp. 


ow SUPERIOR ELECTRONICS 


ELECTRODE WELDING CO., LTD. Corporation 


Jubilee Works—Cobbold Road— 
“Willesden, London NW 10 CLIFTON, N. J., U.S.A. / CABLE ADDRESS: “SECO” CLIFTON, N. J., U.S.A. 
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NEW STANDARD CASES FROM OLSON| 


Quotations gladly given for customers’ own specifications and special requirement, 


WRITE FOR FURTHER DETAILS To:— | OMORSLESTRONIG UMITED, 5, mya set 
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Radiospares Ltd. 


FOR ELECTRONIC COMPONENTS-BY RETURN 
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This was the proved Type 545A 


Used by more engineers than any other commercial 
laboratory oscilloscope, the Type 545A became the 
standard of the industry. 

User suggestions and research innovations helped it 
grow and develop into the world’s best known 
laboratory oscilloscope—through five years as the 
Type 545, another five years as the Type 545A. 

Over the years, better circuit components and design 
techniques led to simpler operation and application, 
greater accuracy and reliability, easier maintenance 
and calibration. 

Seventeen amplifier plug-in units were developed to 
provide quick adaptibility for particular applications. 
Other features were added or improved to update 
performance specifications. 

With the dual-trace unit, the Type 545A provided 
50 mv/cm sensitivity for a wide range of dce-to-24 Mc/s 
applications. 

Further updating of the ‘‘A’’ Model to (Save 
additional improvements has resulted in a new ‘‘B” 
Model—as the ‘‘A” Model was developed from the 
early Type 545. 

So, now, the Type 545A is superseded by the Type 
545B. Replacement parts will continue to be available 
for the ‘‘A” Model, however, for at least 10 years. 


TEKTRONIX U.K. Ltd 


For Overseas enquiries: — 
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Here is the improved Type 545B 


Looks similar to the Type 545A, but added capabilities and convenience 
turther enhance its value. 

New crt. Internal no-parallax illuminated graticule. Improved resolution, 
uniform focus over the full 6-cm by 10-cm (50% greater) display area. 
New hybrid vertical amplifier-—greater stability and reliability. Fixed- 
tuned delay cable, prevents misadjustments. Triggering beyond 30 Mc/s. 
Sweep delay, single-sweep, other features and refinements that equal 
or excel those of the present '‘A’’ Model. 

Use all your Tektronix Type A to Z Plug-in Units at equal or better 
frequency response, or the new Type 1A1 or 1A2 Dual-Trace Plug-in 
Units for 50 mv/cm at dc-to-33 Mc/s. The Type 1A1 also offers 5 mv/cm 
at de-to-23 Mc/s dual-trace, and, by cascading the two-amplifiers, 500 
uv/cm at 5-cps-to-10 Mc/s. 

Price £645 is the same as the Type 545A and includes two probes. Full 
field-engineering services back up every instrument. 


To hear the complete story, call Tektronix U.K. Ltd. 


BEAVERTON HOUSE-STATION APPROACH: HARPENDEN: ‘HERTS 


=» Telephone: Harpenden 61251 - Telex: 25559 


TEKTRONIX CANADA Ltd, Montreal, Quebec & Toronto (Willowdale), Ontario 


TEKTRONIX Ltd, Albany House, St. Peter Port, Guernsey, C.1/. 


» TEKTRONIX INTERNATIONAL A.G, P.O. Box 57, Zug, Switzerland 


TEK TRONIX AUSTRALIA PTY. Ltd, P.O. Box 488, Sydney, New South Wales : TEKTRONIX Inc. P.O. Box 500, Beaverton, Oregon, U.S.A. 
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Loudspeakers by: 


Celestion Bee 


Standard 
Cx 1512 


12” Co-axial Loudspeaker 


Overall Frequency Response 30-15,000 c/s 
Power Handling Capacity 15 watts 


Fundamental Resonance 35 c/s 

Cross-over frequency 4 Ke/s 

Impedance — 15/16 ohms 

Flux Density 13,000 Gauss 
Total Flux 80,000 Maxwells 


Plastaflex surround 3k two voice coils 
Compression treble unit >< pure electrical 
cross-over 


£11. 10. 0. 


PH =CELESTION LTD 


Celestion 


GD 862 


Ferry Works, Thames Ditton, Surrey. Telephone: EMBerbrook 3402/6 
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Enclosures by: 
Design Furniture Limited 


De Luxe 
cx 2012 


12” Co-axial Loudspeaker 


Overall Frequency Response 30-18,000 c/s 
Power Handling Capacity ~ 20 watts 
Fundamental Resonance 35 c/s 
Cross-over frequency 4 Ke/s 
Impedance 15/16 ohms 

Flux Density 17,000 Gauss 
Total Flux 180,000 Maxwells 


Hi-flex ‘free’ surround 3K two voice coils 
Compression horn loaded treble unit 

Pure electrical cross-over +< high frequency 
level control 


f 16. 10. 0. 


i Celestion Ltd., Ferry Works, Thames Ditton, Surrey. 
| Please send me details of the Celestion Studio 


Cl 5 ° 2 O } Series Joudspeakers and Design Furniture enclosures 
This loudspeaker enclosure has been a 
designed for use with the Celestion CX 1512 and CX 2012 ff 4 Name -------------------------- 


Co-axial 12” high fidelity loudspeakers. The dimensions JJ = Address .______-_------_-------~-- 
are as recommended by Celestion and the entire 


construction is of fine workmanship £ 


and great rigidity. 
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No oscilloscope is better than its tube. Build in all the circuit 
refinements you like, if the tube suffers from (1) pin-cushion dis- 
tortion (2) barrel distortion (8) large spot size (4) low brightness, 
is restricted to an excessively small window (5) or suffers from (6) 
deflection distortion or any of a dozen other common ailments, 
then your efforts are in vain. 
Compare a Telequipment oscilloscope side by side with any other 
instrument in the same price range. You’ll take the point. Hach 
oscilloscope in the Telequipment range uses a specially developed 
tube and is designed to exploit to the full its linearity of display 
and brightness and fineness of trace. No other portable oscillo- 
scopes today offer such potentiality per pound! 

Tlustrated is the type D43 oscilloscope, fitted with type ‘A’ plug-in 
amplifiers. This instrument costs £125 Os. 0d. and uses aluminized 
PDA double-gun tube with particularly fine geometry. 


Send for literature describing Telequipment Serviscopes and portable 
laboratory oscilloscopes. 


*Serviscope is a registered trade mark of 
Telequipment Limited, 313 Chase Road, 
Southgate, London, N.14. Fox Lane 1166 
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iIORAMA 


DIRECT VISION 


With the ‘Panorama’ direct vision picture tube it’s freedom road all the way. Freedom 
from multiple reflections, dust or condensed vapour: absolutely nothing gets 
between you and the picture because the ‘Panorama’ makes protective panels 
redundant. You're in touch with direct vision. Freedom from tricky servicing: 
4 conveniently positioned mounting lugs mean easy and independent mounting 
of the ‘Panorama’ tube, Freedom from inconsistent picture quality: the 
‘Panorama’ ensures sharper, brighter pictures—a fact further enhanced by the 
optimum performance of the latest Mullard electron gun. Freedom from old-style 
design: the absence of a protective screen creates new styling opportunities for 
designers. 


PANORAMA DIRECT VISION INTRODUCES NEW FREEDOM TO THE TV SCREEN 


MEMBER 
Mullard MULLARD LIMITED - MULLARD HOUSE BVA 
: TORRINGTON PLACE- LONDON - W.C.1 BS 
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IN his inaugural address to the Electronics Division of the I.H.E. the Chair- 
man for 1964-65, Mr. G. G. Gouriet, chose as his title: “ Through communica- 
tions to electronics” and in so doing he not only revived old arguments but 
reminded us that the meaning of the term “electronics” has changed and 
broadened over the last decade to describe a virile and growing branch of 
electrical science. Indeed, at the present time, the Electronics Division of 
the I.E.E. comprises no fewer than fifteen professional groups. 

Like sunspots the arguments seem to reach a maximum every 11 years and 
it was in 1953 that we last had a vintage crop of proposals for redefining 
electronics. Before this electronics was confined to valve-like devices in 
which the common factor was conduction by electrons through a vacuum 
or a gas at low pressure. The advent of the transistor called for a further 
extension of the definition to include conduction by holes as well as electrons 
in semiconductors. At this point in time B. E. Noltingk (letter in Proc. I.R.E., 
May, 1953) suggested that instead of adding to the definition we should do 
better to make it exclusive so that electronics covered all devices “in which 
electronics travel otherwise than along normal conductors.” The whole of 
the “wireless” world in fact? 

Sweeping as this proposal seemed to be it still dealt only with devices and 
did not embrace applications like measurement, control and computation 
which everyone tacitly accepted as coming within the meaning of the term. 
Prof. W. L. Everitt (Proc: I.R.E., Aug. 1952) had taken the opposite approach 
and defined electronics as “the science and technology which deals primarily 
with the supplementing of man’s senses and his brain power by devices which 
collect and process information, transmit it to the point needed and there 
either control machines or present the processed information to human beings 
for their direct use.’ This was pretty comprehensive and, as Everitt pointea 
out, would accommodate all future new devices. Unfortunately, it was too 
broad and could not be held to exclude optics and fluid mechanics. It could 
also be regarded as a good definition of instrumentation. Some brave 
attempts at less cumbersome definitions also appeared at this time, for 
example: “ Electronics: the study and application of submolecular phenomena 
as elements of control” (R. A. Fairthorne, W.W. Sept. 1953) and the Brit 
L.E.R.E. definition: “Electronics is the radio valve, or kindred devices, at 
work in ways other than communications.” A distinction between elec- 
tronics and communications, incipient in some other definitions, was heré 
made clear and positive. It is a good definition and one which ideally 
epitomizes the origins and growth of the Brit. I.E.R.E.; but the distinction 
was not drawn in the International Electrotechnical Commissions’ definition 
(1953) which still stands as glossary item No. 11029 in British Standard 
204: 1960, “Electronics. That branch of science and technology which deals 
with the study of the phenomena of conduction of electricity in a vacuum, in 
a gas, and in semiconductors, and with the utilization of devices based on 
these phenomena.” Communications arising from the movement of charges 
is not excluded by this definition. 

Mr. Gouriet in his address favoured the following definition: “ Electronics, 
The branch of science and technology that is concerned with the communica- 
tion of information by electrical means as distinct from the transmission ol 
power.” Note the use of the word “electrical” which neatly avoids identifi- 
cation with any particular current carriers (and also sustains the breadth ol 
outlook of a great Institution). The definition is compact and to that extent 
seemed an improvement on the international standard until it came to our 
notice that the Americans are now using microwave power generated by 
giant klystrons to levitate aerospace vehicles (see p. 620 of this issue)! 

So Prof. Everitt should have the last word. In 1953 he said: “ Like other 
dynamic words ‘electronics’ will need to be redefined as its expansion 
continues.” 
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HE advent of the planar technique for manu- 

facturing junction transistors made it possible 

for high-frequency transistors to be produced 
with more consistent characteristics than with 
earlier processes. 

The alloyed junction transistor is limited in high- 
frequency performance owing to the difficulty with 
which the necessarily consistent narrow base width 
and small base area are achieved. Modifications to 
this process give such devices as the micro-alloy 
diffused (MADT) and post alloy diffused (PADT) 
transistors, but these are satisfactory only for low- 
power applications. 

The double-diffused mesa transistor was the 
forerunner of the planar device, but while it was 
possible to achieve the narrow base width, the small 
base area was achieved only by etching away the 
bulk material by corrosive agents which could con- 
taminate the final transistor. 

The planar technique obviates the trouble of the 
etching agent, since an oxide layer protects the 
junctions through the entire manufacturing process. 
The presence of the oxide layer over the junctions 
gives a further advantage, namely the protection 
against other contaminants that cause leakage 
currents across the junctions, to produce a more 
reliable transistor. 

Germanium oxide does not have the property of 
masking the penetration of impurities and the planar 
technique is used, therefore, on silicon devices. 
There are, of course, many advantages in using 
silicon, such as the lower inherent leakage 
currents and higher breakdown voltages that can be 
attained. A limitation of the simple double-diffused 
planar structure is the high series collector resistance 
caused by the bulk of the material. 


SYMBOLS (IN ORDER OF APPEARANCE) 


Maximum collector current rating 
Maximum base current rating 
Supply voltage 
Maximum reverse emitter-base voltage 
rating (collector open-circuited) 
Maximum collector-emitter voltage rating 
(base open-circuited) 
Maximum collector-base voltage rating 
(emitter open-circuited or reverse biased) 
Maximum collector power dissipation 
Large signal common emitter current gain 
Large signal common base current gain 
Gain-frequency product 
Magnitude of small signal current gain 
Frequency at which |h;,.| = 1 
Maximum frequency of oscillation, i.e. 
frequency at which power gain equals unity 
Frequency of operation 
Collector to base feedback capacitance 
Extrinsic base series resistance 
Load resistance 

Von(q,) Collector-emitter saturation voltage 
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This disadvantage has been removed by the intro- 
duction of an epitaxial layer in the basic slice from 
which the transistor is manufactured. This enables 
a lower resistivity material to be used for the bulk 
of the transistor, producing low series resistance, 
while the epitaxial layer, being of a higher resis- 
tivity, enables the high breakdown voltages to be 
maintained. 

Thus the double-diffused epitaxial planar transistor 
has been evolved. Its suitability and application as a 
radio-frequency power amplifier will be discussed 
in the following sections. ‘ 


Transistor Ratings 


There are three classes of maximum ratings which 
must be considered when designing a transistor 
circuit. They are those of current, voltage and 
power. 

Current ratings:- The current rating of most 
importance in transistor power amplifiers is the 
maximum collector current rating (Igy), since I, 
is not likely to be of the order of Ipy. Also, IpaI,. 
In power switching circuits where the transistor is 


-required to saturate heavily, Izy can be of impor- 


tance, but in power amplifiers this is very unlikely 
to be the case. 

Two I. ratings are frequently given, one of 
these being Igy(mean) Which is self-explanatory, 
the other being Ioy(,;) which is normally stated for 
a pulse length and repetition frequency of greater 
than certain values. In double-diffused transistors 
the I, ratings are often imposed by the fine wires 
which are normally used for the internal connection 
to the emitter. Thus the ratings are linked to the 
current-handling capacity of the wires.t This does 
not necessarily mean that for a short-duration pulse 
the Iuy(,,) rating may be exceeded, because there 
are heating time-constants within the transistor 
structure which might result in localized over- 
dissipation. 

Also, the fall-off in hy, at high values of I, would 
limit the usefulness of an amplifier having I, com- 
prised of short pulses (such as in a class C amplifier), 


Voltage ratings:- There are three voltage ratings 
associated with transistors, all of which must be 
considered in power amplifier applications. — 

In a single-ended stage, the emitter-base voltage 
rating (Vgpm) may be exceeded if the drive voltage 
is increased too much. Where a push-pull con- 
figuration is adopted, the base-emitter junction of one 
transistor tends to act as a catching diode for the 
other and therefore the configuration offers some 
protection in this respect. 

Vs must not exceed = Vogy if 2 Vermn< Venu 

Vs must not exceed 4 Voy, if 2 


Voum CBM 


t+ A new manufacturing technique recently introduced by S.T.C. 
obviates the need for the fine wires, so that the current ratings are 
limited only by the total device dissipation and the fall in current gain 
at high currents. d 
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AMPLIFIERS 


SOME TYPICAL DESIGNS USING 


The latter will normally be the case and should 
therefore be adhered to for any type of amplifier. 
An amplifier stage should not be allowed to saturate 
very heavily, since the coilector current waveform 
will tend to become square. The back e.m.f. from 
the inductor in the collector circuit may then produce 
voltage transients far in excess of the voltage ratings. 
If this cannot be avoided, a catching diode must be 
provided, although diodes of the necessary current 
rating and switching speed are few and far between. 

It should be appreciated that, provided a suffi- 
ciently high series impedance is used, breakdown 
will not cause excessive dissipation, and any voltage 
rating may be exceeded. However, in power ampli- 
fiers where high conversion efficiencies from d.c. to r.f. 
are usually required, impedances high enough in 
value to prevent excessive power dissipation cannot 
be used owing to their adverse effect on conversion 
efficiency. 


Power ratings:-The power rating which has most 
control over the design of power amplifiers is the 
collector power dissipation (P.y). This is linked 
to the maximum permissible junction temperature, 
which is generally between 150°C and 200°C in the 
case of silicon transistors. The rise in junction 
temperature when electrical power is dissipated is 
due to the thermal resistance. For a typical tran- 
sistor in a TO-3 encapsulation without a heat sink 
this is of the order of 40°C/watt. On an infinite heat 
sink the thermal resistance may be as low as 5°C/watt. 
Thus it may be seen that a large heat sink is essential 
when attempting to realize the maximum power 
handling capabilities of a transistor. 

In order to eliminate P,, as a limiting rating, the 
d.c. to r.f. conversion efficiency must be as high as 
possible, so that the minimum amount of power 
is dissipated in the transistor. 


Transistor Parameters ; 


Most of the parameters affecting the performance of a 
low level low-frequency transistor amplifier affect 
an r.f. power amplifier to a greater or lesser extent. 
Broadly, transistor parameters influence circuit 
performance in two ways, i.e. they influence stage 
gain and stage efficiency. 

For a low-level amplifier the stage gain, input and 
output impedances and other performance details 
may be readily calculated by the use of “y para- 
meters ”. Unfortunately these parameters assume 
little or no change in bias conditions and transistor 
characteristics throughout the input voltage swing, 
a fact which is essentially true for low-level amplifiers, 
but far from true in the case of power amplifiers. 
Attempts have been made to relate y parameters 
measured under specific conditions to expected circuit 
performance. While this practice may give an 
approximate answer in some isolated cases, it is not 


safe to assume that it will be so for the majority of 


circuit designs. The answer to the problem is at 
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SILICON PLANAR TRANSISTORS © 


present to design circuits empirically or to rely on 
functional performance information as given by 
some transistor manufacturers. ~ 


Effects on stage gain:-In a low-frequency ampli- 
fier, be it high or low power, h,, (or hyg) is the most 
important parameter. Whether the gain resulting 
from a given value of h,, may be realized will be 
dependent on the input and output impedances of 
the transistor. As the frequency of operation is 
increased, so the gain will graduaily fall off owing to 
the effect of the input and output shunt capacitances. 
The effect of these may be eliminated by placing 
LC circuits at the input and output, resonant with 
the capacitances at the operating frequency. As the 
frequency is raised still further, tuning the stage no 
longer maintains the gain since the cut-off frequency 
then becomes important. There are a number of 
ways of defining the cut-off frequency of a transistor, 
one of these being the gain-frequency product (f,). 
It is assumed that h,, falls off at a rate of 6 dB per 
octave, hence if |h,.| is measured at a frequency (f,,) 
known to occur on this slope, a gain-frequency 
product (fp=f,,-|h,.|) may be found. This approxi- 
mates very closely to f,, the frequency at which 
lh, |==1. This only applies to the current gain of a 
transistor. When considering the power gain one 
must take into account the input and output impe- 
dances. The power gain is influenced mainly by 
the maximum frequency of oscillation (/f,,,) 


It can be shown that 
Vivace 


tr 
Snax = = —_ also, power gain «—— 
i 87Cpi¢ Top, ; Fo 
Sr 


Coie Ton So 

Tt has been assumed that c,,, and r,,, are constant 
for a given transistor, but both these vary in value 
with frequency. For example, in a diffused transistor 
Ty» has no discrete value, since it is a complex 
quantity comprised of bulk base resistance and 
diffused capacitance. 

So fat it has been assumed that small signal 
conditions prevail, which is not true in a power 
amplifier. However, from the above it can be seen 
that at low frequencies h,, is the main factor con- 
trolling the stage gain and that at higher frequencies 
fa, becomes the more important controlling factor, 


Effects on stage efficiency:-As has already been 
stated, the maximum power available from a power 
amplifier is limited by the conversion efficiency if 
the maximum power dissipation is not to be ex- 
ceeded. This is dependent on the most efficient 
utilization of the supply voltage, e.g. resistance in 
series with the collector current should be kept 
to a minimum in order to allow for maximum power 
to be available in the load. For this reason the 
collector saturation resistance should be as low as 


Hence, power gain a 


Dee CC SA PL et a nis nt et aes 
* Transitron Electronics Ltd., formerly with Standard Telephones 
and Cables Ltd. 
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possible. In a silicon epitaxial transistor such as 
the S.T.C. BLY12 high-frequency power type, the 
maximum saturation resistance is only 4 ohm at a 
collector current of 2 amperes, i.e. the maximum 
saturation voltage at that current is only 1 volt. 

Another factor which is of prime importance is 
the shape of the hy, versus I, curve. This should 
show a reasonably constant value of h,, maintained 
to the peak collector current at which the transistor 
is to be used. When used at higher frequencies 
(where fos, is the more important factor) the fy 
versus Ig curve should have a similar form if. the 
transistor is to be used as a power amplifier at these 
frequencies. 

The reason for this requirement is the dependency 
of the efficiency on the shape of the collector current 
waveform. This waveform tends to appear clipped 
due to the reduction in hy, (or fz) at high values of 
I,. For a given value of I,,,;), this results in a 
higher mean value of I, than would be obtained if 
the h,, reduction did not take place. As the clipping 
effect becomes more severe, the fundamental signal 
current component amplitude increases at a slower 
rate than I, mean. In the case of the clipped I 
waveform the higher mean value of I, results in a 
higher d.c. collector input power than in the ideal 
case where no reduction in hg, (or fr) takes place. 
This effect is shown below for a class B amplifier 
in the ideal case where the I, waveform is a uni- 
directional half sine wave, and in the extreme case 
of clipping where I, tends to be a square wave. 


Half sine wave I, 


Io 
Mean I, = —°'2* amperes 
7 


Veo Io(px) 


.. D.c. power input = watts 


Fundamental a.c. power output 


Veo Totpx) watts 
Voc To(pe) 
.. Efficiency = ————— X 100 = 78:5% 
Vee To(pr) 


7 


Square wave Ig 
Mean I, = Io(,,) amperes 
“. D.c. power input = Voo Io(p,) watts 
For a square wave, the peak fundamental 


4 
current = — Iy(yx) 
7 


Fundamental a.c. power output = 


2 I 
2Ve0 lowe) watts 
WT 
2Vo0 To(pr) 
.. Efficiency = a x 100 = 63:7% 
Voc o(pr) 


Although the above instances are for an untuned 
amplifier, a similar result will be obtained when 
the amplifier is tuned. This merely selects the 
fundamental component and passes it on to the 
collector load. 

Resulting from the above, it will be apparent that 
if I, is too large it will put the transistor into satura- 
tion and the efficiency will suffer. If, owing to 
circuit tolerances, this cannot be avoided, another 
factor can reduce the efficiency still further. This 
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factor is known as minority carrier storage, and it 
has the effect of increasing the mean value of I, 
without any increase in fundamental output power. 

The effects of transistor ratings and parameters 
on performance have now been discussed, and with 
these effects in mind the design of typical amplifier 
circuits will now be considered. 


Circuit Design 


The choice of circuit configuration, be it common 
base, common emitter or common collector, is 
dependent on the application. For example, if a 
power amplifier is required to operate with consistent 
gain over a wide range of frequency, common base 
is the most suitable. However, if the maximum 
possible gain is required, common emitter would 
normally .be more suitable, although it may be 
necessary to neutralize the stage to prevent regenera- 
tion in the latter case. 

The use of the common collector configuration 
is only to be recommended in special cases. A 
tuned circuit in the emitter will be capacitive at 
some frequency and can result in a negative imped- 
ance appearing at the input to the stage. If the 
input source impedance is greater than this negative 
input impedance, regeneration may occur. 


A typical amplifier may operate in class A, B or C. | 


Class A is normally suitable only for low power 
stages, and the ideal efficiency under this condition 
is 25%. Class B is the most attractive amplifier form, 
since it combines reasonably high efficiency and 
moderate gain without the necessity for high values of 
Iu(x)e Class C is very useful where a transistor 
maintains its hpy(or fp) to the high values of I,(,,) 
which result from using this class. There is, of 
course, a reduction in stage gain (c.f. class B), but in 
some cases this is acceptable. When considering the 
use of class C, it is important to note that the degree 
to which the transistor base-emitter junction may be 
reverse-biased is limited by Vyyy. The sum of the 
reverse bias voltage and reverse signal peak voltage 
must not exceed Vypy- 

Where a linear power amplifier is required, for 
instance when amplifying an amplitude-modulated 
signal, some form of class AB would normally be used 
since this gives good linearity whilst maintaining the 
power gain and efficiency of a class B stage. 


Power matching:- When attempting to transfer 
the maximum available power from a source having 
appreciable internal impedance, it is customary for 
the load to have the conjugate value of the source 
impedance, i.e. if Z, = R + jX then Z, = R — jX. 

In the case of a load having a non-linear impedance 
it is obviously not possible to match a linear imped- 
ance source at all values of instantaneous current (or 
voltage). This is the case with a transistor power 
amplifier so that a compromise load impedance must 
be selected. This results in the maximum available 
source power not being utilized and the effect on the 
performance of the amplifier is a loss in power gain. 
This loss is not appreciable in the case of a class B 
push-pull amplifier, but can be appreciable for a 
single-ended stage operating in class B or C. This is 
because the transistor does not have another to 
balance the load and make it appear symmetrical for 
both positive and negative half-cycles of input 
current. For this reason, a push-pull circuit is 
recommended for use whenever possible. Another 
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factor which makes the use of the push-pull con- 
figuration more desirable is that the base-emitter 
diodes of the transistors act as catching diodes for 
one another and prevent the V,,, rating being 
exceeded (as mentioned previously). 

When designing a linear amplifier the most linear 
results will be obtained if a previous transistor is 
matched to the lowest value of input impedance of 
the next stage, i.e. at that part of the cycle when the 
base is conducting most heavily. 

Owing to the fact that high currents flow in power 
amplifiers for relatively low applied voltages, the 
input and output impedances are low, say between a 
few ohms and tens of ohms. These low values of 
impedance present problems which probably are the 
most severe to be encountered during the design (and 
construction) of transistor r.f. power amplifiers. 

‘These problems are due to two main causes, one of 
them being lead inductance. The inductive reactance 
of a lead becomes comparable to the low input and 
output impedance of the transistor when operating at 
radio frequencies, hence the transfer of power is 
inhibited unless the reactance can be tuned out. If 
amplifier interconnections are made as short as 
possible, or of flat strip, the above effect can be 
minimized. 

The other problem is caused by the difficulty in 
achieving sufficiently high values of coupling 
coefficients in interstage transformers. Owing to the 
low impedances to be matched the required induct- 
ances are low in value and in fact become lower than 
the transformer leakage inductances. Ways of 
overcoming this problem are, for example, the 
winding of transformers on ferrite pot cores or ferrite 
ring formers. Even these may not be sufficient, and- 
bifilar winding; or the twisting together of primary 
and secondary prior to winding, may be necessary to 
achieve efficient power transfer. The high self- 
capacitance of such transformers is of little conse- 
quence, again owing to the low impedance levels. 

For a push-pull class B output stage: 


A Vee av ae 
Load resistance (R,) = 2°"! 
To (pe) 
and 
Ve as sien (s ) 
O t t Oe: = ey "CE st 
utput power OR, 


Note that Yori) is the value at Io,,,) 

Little has yet been said with regard to the types of 
matching circuit that are suitable, although they have 
been inferred by the above comments. It will be 
obvious that for reasonable values of working Q the 
transformers must have low inductances and the 
tuning capacitors must be large. In fact the values 
necessary are fractions of a microfarad instead of the 
tens of picofarads normally expected at radio fre- 
quencies greater than, say, 5 Mc/s. The use of high 
value capacitors is unattractive owing to the high 
dielectric losses which accompany them. They also 
tend to resonate or become inductive at these fre- 
quencies. The alternative would appear to be the 
use of tertiary windings of higher inductance in order 
to reduce the tuning capacitances to more practical 
values. However, this presents the same problem of 
leakage inductance as previously mentioned. 

The most satisfactory method of obtaining reason- 
able harmonic rejection is by the use of ferrite-cored 
matching transformers followed by low-pass filters. 
It would be rarely necessary to achieve good harmonic 
rejection except when transferring the power from 
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the output stage to the load, which may be an aerial. 
If capacitors of the required type were available, the 
problem of obtaining high values of working Q and 
good transfer efficiency would be considerably 
reduced. 

Wherever possible, the ratio of output to input) 
impedance should be low, since r.f. transformers | 
having low turns ratios generally have lower leakage 
inductances, resulting in more efficient power 
transfer, than transformers having high turns ratios. 
This would seem to preclude the use of the common 
base configuration and, in practice, the common 
emitter configuration is found to be the more satis-| 
factory of the two. | 


| 
| 
| 


Neutralization:- If the stage gain is appreciably 
affected by the feedback component of output 
voltage, neutralization is generally required. The use| 
of neutralization is well known in both v.h.f. valve: 
amplifier stages and in low-level h.f. transistor 
amplifier stages. Its use is normally restricted to 
fixed-frequency amplifiers, since the neutralized 
feedback impedance varies in value with change in 
frequency. In a transistor power amplifier the 
feedback impedance not only varies with frequency, 
but also varies considerably throughout the signal 
cycle. Thus, a stage that may be neutralized for one: 
value of instantaneous collector current may be 
unstable for another. This instability can result in 
self-oscillation of the stage. From this it is apparent 
that the use of neutralization is restricted to amplifiers 
where the signal swing is small. 

Fortunately, the need for neutralization does not 
arise frequently. When it is necessary, the use of 
mismatching is an alternative solution. This is a 
very effective method for eliminating instability, and 
takes the form of presenting to the transistor a lower 
value of load impedance than is necessary for maxi- 
mum power gain. This results in a lower value of 
feedback voltage and slightly lower power gain. 

One effect that can cause trouble in a practical 
circuit is a momentary instability which occurs when 
the following stage ceases to conduct during part 
of the signal cycle. This can be cured by shunting 
the load with a resistance low enough in value to 
prevent the instability occurring. The power 
dissipated in this resistance generally will not be an 
appreciable proportion of the power output. 

The factors controlling the design of r.f. power 


Fig. 1. 12-watt, 10 Mc/s power amplifier. L;, Lp are dependent 
on circuit layout and adjusted to resonate at 10 Mc/s with 
circuit capacitances, 
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amplifiers have been discussed. In the following 
sections typical circuits will be shown. 


Typical Power Amplifier Circuits 


12 watts output at 10 Mc/s:- The circuit (Fig. 1) 
uses a BLY12 transistor as a single-ended common- 
emitter class C amplifier. The resistor R, is used to 
derive the reverse base-emitter bias voltage necessary 
for the amplifier to operate in class C. If class B 
operation is required, R, should be replaced by a 
low-resistance radio-frequency choke of approxi- 
mately 25yH. 

The input circuit takes the form of a 7-network 
which transforms the 70Q source impedance to a 
value suitable for matching to the base of the tran- 
sistor. Both this transformation and Ry, assist in 
keeping Vug(p,) below the Vypy rating. 

The output circuit is conventional and has a work- 
ing Q value of 10. Where a load of other than 
20 is to be used it is advisable to use a ferrite ring 
as a former for the collector transformer. It will be 
preferable, when the load is higher than 20 to 
tune the secondary of the transformer, since the 
required tuning capacitor will be of a lower value 
than that shown. 

In practical cases it may be desirable to use a 
ferrite transformer of higher inductance and to 
follow this by a low-pass filter for harmonic rejection. 


Performance 
At 10 Mc/s: Power output: 12 watts 
Stage gain: 10 dB 
Collector efficiency: 67% 
Harmonic output: —20dB on 
fundamental 
At5 Mc/s: Power output: 12 watts 
Stage gain: 17 dB 
Collector efficiency: 70% 
Harmonic output: < —20dB on 
fundamental 


For operation at 5 Mc/s: C, = 2200 pF; C, = 0.01 uF; 
C, = 2000 pF; L, and L, to tune to 5 Mc/s. Other 
component values are similar to those of the 10 Mc/s 
circuit. 

By using two BLY12 transistors in push-pull, 
it should be possible to obtain 25 watts output at 
frequencies up to at least 10 Mc/s. 


9 watts output at 7 Mc/s:- Fig. 2 shows a com- 
plete, practical transmitter circuit. 

The first stage is a crystal oscillator using a 
BSY24 transistor. If an inductive collector load is 
used the emitter capacitor, C,, causes a negative 
impedance to appear between base and ground. 
When a quartz crystal is connected between these 
points, the circuit will oscillate at a frequency 
between the series and parallel resonant frequencies 
of the crystal. 

The output of this stage is coupled to the driver 
stage by the transformer, T1. 

The driver stage utilizes a BUY10 transistor in a 
class B, grounded-collector, common-emitter stage. 
The use of the grounded-collector connection gives 
the advantage of good heat dissipation, without the 
need for isolating the case from ground by the 
means of an insulating washer and bushes. The 
output from this stage is coupled to the final stage 
by the transformer, T2. The transformer is bifilar 
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wound to obtain a high coupling coefficient and, for 
convenience, has a Q of less than unity. 

The output stage uses two BUY1O0 transistors in 
push-pull connection, operating in a similar manner 
to that of the driver stage. The load is coupled to 
the stage by the transformer, T3. 

When operating in push-pull, with the output 
stage not saturating, further harmonic attenuation 
was found unnecessary. 2 

The output is intended to be coupled to an 
antenna via a 75 Q coaxial cable. 


Performance at 7 Mc/s 


Power output: 9 watts 
Output stage efficiency: 56% ~- 
Harmonic output: —20 dB on fundamental 


1.5 watts output at 27 Mc/s:- This circuit (Fig. 3) 
is similar to that of the 7 Mc/s transmitter. The 
power output is lower owing to the reduction in the 
gain of each stage at the higher frequency. It is 
possible to obtain greater than 6 watts output at 
27 Mc/s by using the oscillator and driver stages of 
Fig. 3 to drive similar driver and output stages to 
those in the 7 Mc/s circuit. The latter stages would 
require BUY11 transistors for this application. 

The first stage uses the BSY24 transistor in a 
negative resistance oscillator circuit similar to that 
in the 7 Mc/s transmitter. 

The driver stage uses a BSY25 transistor in a 
single-ended class B configuration, which drives the 
push-pull BSY25 output stage. The BSY25 tran- 
sistors must each be mounted on small isolated heat 
sinks (effective radiating area greater than 3in?) 
so that the P,,, rating of the transistor is not exceeded. 


Performance at 27 Mc/s 
Power output: 1,5 watts 
Output stage efficiency: 50% 


Overall d.c. to r.f. efficiency: 37% 


1 watt output at 27 Mc/s:- This circuit (Fig. 4) 
while giving a lower power output than the previous 
circuit, is more economical and operates from a 
12 volt supply. 

The method of interstage coupling is more con- 
ventional than that utilized in the previous 27 Mc/s 
circuit and it is also easier to adjust for optimum 
results. 

The first stage is a negative-resistance crystal 
oscillator using a BSY26. The output from this 
stage is coupled from a tap on the collector tuned 
circuit inductor, via a capacitor, to the base of the 
driver stage which uses a BSY25. The radio fre- 
quency choke from the base to the negative side of 
the supply is necessary to provide a d.c. path, in 
order to prevent the base-emitter junction from 
becoming reverse biased. The 10© resistor in the 
emitter circuit of the stage improves the current 
gain linearity and thereby assists in increasing the 
efficiency. r 

The output from the driver stage is coupled via 
an LC network, similar to that used between the 
oscillator and driver stages, to the base of the BSY25 
output transistor. It should be noted that the driver 


stage may oscillate when the output transistor is 


not conducting. This can be prevented by shunting 
the collector load with a resistance. 
The load is matched to the output transistor by 
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Fig. 2..7 M¢e/s trans- 
mitter. 
T! Primary: 15 turns 


28 s.w.g. Secondary: 5 - 
turns 28 s.w.g. on 0.3in 


dia, slug-tuned former 
(Neosid Type 5000A). 
T2 Primary: 2 turns [8 x 
47 s.w.g. litz. Secondary: 
! turn each 18 x 47 
s.w.g. litz on  ‘* Stan- 
ferite’’ ring WP381!0/ 
SF7. 

T3 Primary: 8 turns 
WoO 47 Lis.w.g: -litz, 
centre-tapped. Secondary: 
7 turns 36 Xx 47 s.w.g. 
litz on ‘* Stanerite ’’ ring, 
WP3809/SF7. 

Nporet2= Gnd. ia) are 
bifilar-wound. 

Crystal X: 7 Mc/s funda- 
mental STC Type 4044/ 
1 

RPG 2-30" “turns 20 
s.w.g. on WP3809/SF7 
“* Stanferite ’’ ring. 


Fig. 4. | watt 27 Mc/s 
transmitter. 

Crystal X: 27 Mc/s 
quartz crystal. SHG 
Type 4046. 

LI: To resonate with cir- 
cuit capacitance at 27 
Mes. 

L2: Radio-frequency 
choke—5,H. 

L3: To resonate with cir- 
cuit capacitance at 27 


Mc/s. 
L4: Radio - frequency 
choke—5pH. 


L5: To resonate with cir- 
cuit capacitance at 27 
Mc/s. 

L6: Audio - frequency 
choke—I henry. 
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Fig30 1S Watt) (27, Mc/s 
Transmitter. 

Tl: 7 turns/2 turns of 30 s.w.g. 
on 0.3in dia. slug-tuned former 
(Neosid Type 5000A). 

T2: 4 turns/2 + 2 turns of 
18 x 47 s.w.g. litz, bifilar- 
wound on a “‘ Stanferite ’’ ring 
Type WP3810/SB500. 

T3: 4 turns  centre-tapped/ 
2 turns of 36 x 47 s.w.g. litz, 
bifilar-wound on a “‘ Stanferite ”’ 
ring, Type WP3809/SB400. 

C: Dependent on circuit layout 
we 20 pF. 

Crystal X: 27-Mc/s 3rd overtone 
crystal, STC Type 4046. 
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Fig. 5. 100-Mc/s 3-watt transmitter. All transistors are experimental type similar to 2N708. Crystal X: 


50-Mc/s 3rd overtone crystal. 
from collector. L2: tapped 14 turns from earth. 


tapping the collector tuned circuit inductor at the 
point which gives maximum power output. 


Performance at 27 Mc/s 

Power output: 1 watt 

Output stage efficiency: 58% 

Overall d.c. to r.f. efficiency: 35% 

Amplitude modulation has been attempted on this 
circuit. The most satisfactory method is to collector- 
modulate the output stage by connecting an audio 
frequency choke between points x and y on Fig. 4 
and applying the modulating voltage to point x. 
It is possible to modulate the 1 watt carrier to a 
depth of 85% without the distortion exceeding 10%. 
The BSY25 in the final stage should be mounted on 
a 3in? (effective) heat sink. 


0:5 watt output at 100 Mc/s:-The final circuit 
(Fig. 5) shows a design capable of giving 0-5 watt 
output at 100 Mc/s. All the transistors used in this 
circuit are S.T.C. type BSY28. 

The first stage utilizes the negative resistance 
oscillator described in an earlier section, in this 
case using a 50 Mc/s overtone crystal. The 50 Mc/s 
output is coupled, via an LC network, to the base of 
a class C common-emitter stage operating as a 
frequency doubler. The reverse bias for class C 
operation is derived from the d.c. voltage developed 
across the emitter resistor which is decoupled. The 
collector circuit is tuned to 100 Mc/s and is coupled 
to the base of the driver transistor through a capacitor. 
The d.c. return path from the base is by way of a 
radio frequency choke to the negative supply line, 
as in the previous stage. The emitter resistor is 
decoupled as in the previous stage, so that the 
transistor operates in class C. Until this point, the 
design has been quite conventional, but owing to 
the difficulty of efficiently coupling the output of 
the driver stage to the base of the output transistor, 
the common collector configuration has been chosen 
for the final stage. This results in a higher load 
impedance being presented to the driver stage 
than would be so if the output stage were connected 
in common emitter. Even with this configuration 
the effective gain of the output stage is only 3 dB, 
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LI, L2, L3, L4: 4 turns of 18 s.w.g., din long, tin dia. LI: tapped | turn 


compared to the 7dB gain of the driver stage. 
The reduction in gain is due mainly to the reduction 
in f, at the peak current at which the transistor 
must operate. The output stage is intended to 
operate with an 800 load. 


Performance at 100 Mc/s 

Power output: - 500mW 

Output stage efficiency: 65% 

A low-pass or band-pass filter should be used 
in order to reduce the harmonic output to a satis- 
factory level. 


Several circuits have been described illustrating 
the use of silicon double-diffused epitaxial planar 
transistors in practical power amplifiers. 

The current trend, as would be expected, is 
towards higher output power at higher frequencies. 
Already transistors for this purpose are beoming 
available but are, as yet, more expensive than 
thermionic valves capable of giving a similar per- 
formance. However, it is likely that these transistors 
will be utilized in mobile transmitters where the low 
voltage supply is readily available. 

The author wishes to thank Standard Telephones 
and Cables Ltd., for permission to publish this paper. 


““‘WIRELESS WORLD”’ 


Change in Size and Price 


PRODUCTION costs of this journal have been rising 
steadily over the past few years, and have reached a 
stage where they can no longer be absorbed. However, 
we have been reluctant to increase the price of Wireless 
World without giving the reader some benefit in return. 

It has now been found possible to increase the size of 
the journal slightly to improve the appearance and read- 
ability, and still keep the price increase down to 6d. 

-As from the January, 1965 issue, therefore, the price 
will be 3s per copy, with a subscription rate of £2 6s 
(home) and £2 15s (overseas). 

In the January issue we shall be publishing the first 
part of a constructural article on a high-quality tran- 
sistor audio amplifier designed by J. Dinsdale, and also 
the start of a new series by T. D. Towers on laboratory 
instrument practice, written specially for those about to 
begin work in an electronics laboratory. 
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MANUFACTURERS’ PRODUCTS 


Digital Clocks 


THE American Tymeter range of 12 
and 24 hour digital clocks is now 
available from Spectrum Electronics 
. Ltd., of Deneway House, Potters Bar, 
Middx. These clocks, which are 
suitable for operation from 50 or 60 
c/s 110 or 230 volt supplies, are 
driven by 450 r.p.m. fully enclosed 
synchronous motors. The time is re- 
gistered on three polysided drums 
and a 1 r.p.m. wheel, calibrated in 
ten second intervals. The hours 
and minutes of the 12 hour clocks use 
%in high characters while the 24 
hour clocks use in characters. The 
clocks can be supplied for mounting 
in users equipment or in attractively 
styled cases. 

15WW 305 for further details 


Count-down Relay 


A SIMPLE count-down relay made 
by Rodene for either auto-reset or 
manual-reset applications is now 
available from the company’s sole 
distributors D. Robinson & Co. Ltd., 
_ 5-7 Church Road, Richmond, Surrey. 
Developed from their 700 series, this 
new relay uses a twenty-position 
_ solenoid-operated ratchet wheel and 
has a maximum stepping rate of five 
per second. = A life expectancy of 
about three million operations is 
quoted. 

Any pulse length of over 25 milli- 
seconds will operate the new relays, 
which incidentally can be cascade 
connected for decade counting. Auto- 
resetting is effected by means of a 
separate coil, which when energized 
releases the ratchet and allows the 
return spring to reset the relay. This 
operation takes less than 50 msec. 
15WW 306 for further details 


Broadband Coaxial Diodes 


AN extension to the range of low- 
noise broadband coaxial mixer diodes 
is announced by Microwave 
Associates Ltd., of Cradock Road, 
Luton, Beds. The peak power rating 
of the three new devices is three 
watts with a c.w. rating of 250 mW. 
The MA-490E covers the frequency 
band 12.5 to 17.5Gc/s; the MA- 
491E covers 10.5 to 15.5 Gc/s; and 
the MA-492E covers 7.0 to 12:0 Gc/s. 
All three are hermetically sealed and 
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feature high temperature operation 
(150°C.). Centre band noise figures 
are quoted as 8.0, 7.5 and 7.2 respec- 
tively. The if. impedance for the 
diodes is between 400 and 565 ohms 
and the r.f. impedance is 65 ohms. 
15WW 307 for further details 


Gearheads and Speed-reducers 


A RANGE of small precision gear- 
heads and speed-reducers for electro- 
mechanical servo applications is soon 
to go into production at Ancillary 
Developments Ltd. factory on Black- 
water Station Estate, Blackwater, 
Camberley, Surrey. Five international 
frame sizes are to be available, with 
gear ratios of up to 1,000: 1 for the 
three smaller sizes (08, 10 and 11) 
and up to 5,000:1 for the size 15 and 
18 frames. Higher ratios can be 
achieved by cascading. 

15WW 308 for further details 


Adhesive-backed Expanded 
Rubber 


THE range of expanded rubber pro- 
duced by Expanded Rubber and 
Plastics Ltd., of Mitcham Road, 
Croydon, under the trade name 
Rubazote, is now available with an 


NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 


adhesive backing. The company has 
been supplying similar materials to 
the industry for the past three years 
and it can now supply coils of ad- 
hesive-backed Rubazote in widths of 
up to two inches, in lengths from 18 
to 50 ft, this being dependent upon 
the thickness of the rubber. Wider 
strips are available in lengths of 
about three feet, and gaskets can be 
punched to order. 

15WW 309 for further details 


Wide-range Microwave 


Sources 


THREE klystron — signal sources 
Types PCLL, PCLS and PCLX ate 
available, covering the frequency 
ranges 0.75 to 3 Gc/s, 1.2 to 5 Gc/s 
and 4 to 12Gc/s respectively, from 
Flann Microwave Instruments Ltd., 
Old Bridge Street, Kingston-upon- 
Thames, Surrey. All the models use 
plug-in klystrons in coaxial line cavi- 
ties and the reflector voltage is auto- 
matically adjusted for the frequency 
of operation. Frequency is displayed 
on a direct reading dial to an accu- 
racy of better than 1% for low load- 
ing conditions. The maximum 
output power available throughout 
the stipulated frequency ranges 


The Tymeter 12 hour digital clock. 


Rodene count-down relay. 


One of the new range of servo gearheads 
and speed-reducers shortly to be made by 
Ancillary Developments Ltd. 


Micowave signal source from Flann 
Microwave Instruments Ltd. 
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varies from 10 to 180mW for the 
PCLL, 10 to 80mW for the PCLS 
and 2 to 60 mW for the PCLX. Stab- 
ilized power supply units are featured 
in all of the instruments and drive 
both the klystron oscillator and the 


modulator circuits. Square-wave 
modulation of variable amplitude 
and rate, d.c. restored, or a saw- 
tooth waveform can be switched to 
the reflector if required by means of 
a switch. Alternative versions of the 
instrument can be made to include a 
precision attenuator, and some varia- 
tions to the frequency coverage can 
also be effected. 


15WW 310 for further details 


Themocompression Bonder 


PARTICULARLY suited for bond- 
ing leads to thin film microcircuits, 
semiconductor materials and devices, 
etc., is the recently introduced thermo- 
compression bonder by G. V. Planer 
Ltd., of Windmill Road, Sunbury-on- 
Thames, Middx. Precision micro- 
manipulators are incorporated in this 
bonder, which has an independent 
thermostatically controlled bonding 
chisel and substage. Two micro-mani- 
pulators are used, one to carry the 
chisel and the other to carry the wire 
feed assembly, which is compressed- 
air assisted and capable of accepting 
wires of between 0.0005 to 0.0lin in 
diameter. The chisel and substage 
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Two standard 


Fluke Model 382A voltage 
and current calibrator. 


can be maintained at temperatures of 
up to 600°C; with the provision for 
the issue of inert gas over the working 
area, if required. A “ stereozoom” 
binocular microscope with contin- 
uously variable magnification of 7 to 
30 or 14 to 60 and adjustable illumi- 
nation is incorporated. 


15WW 311 for further details 


Voltage and Current Calibrator 


SOLID-STATE circuitry is featured 
in the Fluke 382A calibrator which 
can be used as an accurate constant 
voltage or a constant current source. 
Outputs of up to 50 volts and 2 amps, 
set toanaccuracy of +0.01%, are avail- 
able, and the load and the line regula- 
tion is quoted to be in the order of 


thermocouples from Spembly 
Technical Products; one being 0.125 and the other 
being 0.040 in in diameter. 


snonsecorencapeetsceterastettentntitbtenetnd tte ttet tenet C ett COC tte tn 


Type H2301 h.f. receiver from Marconi. 


five parts in 10°. Continuous voltage 
and current limiting may be set to 
operate simultaneously. Known as the 
Model 382A, this instrument is made 
in the United States by Fluke Manu- 
facturing and is available in this coun- 
try, at £638 (subject to Treasury 
direction), from Livingston Labora- 
tories Ltd. 31 Camden Road, 
London, N.W.1. 


15WW 312 for further details 


Mineral-insulated 
Thermocouples 

STANDARD units consisting of a 
thermocouple with an insulated hot 
junction, a connector and a compen- 
sating lead are now being manufac- 
tured by Spembly Technical Products 
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INFORMATION SERVICE FOR PROFESSIONAL READERS 


To expedite requests for further information on products appearing in 
the editorial and advertisement pages of Wireless World each month, a 
sheet of reader service cards is included in this issue. The cards will be 
found between advertisement pages 16 and 19. 

We invite readers to make use of these cards for all inquiries dealing 
with specific products. Many editorial items and all advertisements are 
coded with a number, prefixed by ISWW, and it is then necessary only to 
enter the number(s) on the card. 

Readers will appreciate the advantage of being able to fold out the sheet 
of cards, enabling them to make entries while studying the etn 
and advertisement pages. 

Postage is free in the U.K., but cards must be stamped if posted overseas. 
This service will enable professional readers to obtain the additional 
information they require quickly and easily. 
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Ltd., of New Road Avenue, Chatham, 
Kent. Nickel chromium and nickel 
aluminium conductors are used in the 
thermocouple and are housed in a 
stainless-steel sheath, the outside dia- 
meter of which ranges from 0.020 to 
0.125in according to type. The normal 
Maximum operating temperature of 
these units is 800°C. 

The conductors are terminated and 
sealed in a special two-pin “ plug and 
socket ” type of connector, which is 
fitted with a flange nut for bracket or 
buikhead mounting. These thermo- 
couples are supplied with test certifi- 
cates and can, if required, be cali- 
brated. 


15WW 313 for further detai!s 


High-stability H.F. Receiver 


A GENERAL-PURPOSE communi- 
cations receiver covering the fre- 
quency band 500kc/s to 30.5 Mc/s 
is now available from the Marconi 
Company. Known as the Type 
H2301, it is an Eddystone receiver 
modified to meet the Marconi speci- 
fication for s.s.b. and f.s.k. operation. 
The frequency range is covered in 30 
steps of 1Mc/s with an overlap of 
100kc/s. The dial calibration, 
which is within 1kc/s, is linear and 
presented on separate Mc/s and 
kc/s_ scales, Calibration can be 
checked by means of an internal 
100 kc/s crystal oscillator. 

Double conversion techniques are 
used in this receiver, with crystal 
control of the first local oscillator to 
provide an above average stability 
figure for this class of receiver. 
(Within +20c/s with constant mains 
supply and ambient temperature.) 
The second if. operates at 500kc/s 
and a cathode follower is incor- 
porated to provide an output at this 
frequency for connection to ancillary 
equipment. The receiver has an in- 
ternal loudspeaker as well as a 
number of separate audio outputs 
with independent gain controls. An 
all transistor f.s.k. adaptor is available 
for this receiver and caters for shifts 
of from 200 to 850c/s at telegraph 
_ speeds of up to 100 bauds. 


15WW 314 for further details 


Illuminated Push-button 
Switches 

A NEW twin illuminated push-but- 
ton switch containing two indepen- 
dent push-buttons in a single housing 
is announced by Highland Electron- 
ics Ltd., of 26-28 Underwood Street, 
London, N.1. This unit matches and 
is physically interchangeable with 
the existing Highland range of twin 
lamp illuminated push-button 
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switches 


switches and twin lamp annuncia- 
tors. It is available with both 
impulse action, both 
switches step action or one switch 
step and one impulse action. There 
is one changeover contact per button 
rated at 6 amps at 230 volts a.c. They 
can be supplied to operate lamps 
from 6, 12, 24, 36, 48, 60, 110 or 
240 V supplies (the last two voltages 
with a series resistor). 


15WW 315 for further details 


Small Rotary Switch 


A HALF-INCH rotary switch, avail- 
able with or without a water seal, 
is announced by Diamond H Con- 
trols Ltd., of Gunnersbury Avenue, 
London, W.4. The diameter over 
the contact lugs is only ;¢in and 
the complete unit is claimed to be 
one of the smallest in the world, 
accommodating up to five sections 
of switching. It incorporates the 
“Oak” double wiping, self-cleaning 
contact which features low contact 
noise and low contact resistance 
throughout its rated life. Indexing 
up to 12 position, 30 ° throw, is pro- 
vided and each contact is rated at 
100 mA at 50V d.c. The minimum 
insulation resistance is quoted at 
10 MQ. 


15WW 316 for further details 


Automatic Quartz Cutting 
Machine 


A PRECISION automatic slicing 
machine made by Meyer and Burger, 
of Switzerland, is being marketed in 
the United Kingdom by G. Zwicky 
(London) Ltd.; of Zwicky House, 
241-247 High Street, Acton, London, 


New twin illuminated push-button switch 
from Highland Electronics. 


Small rotary switch from Diamond H 
Controls Ltd. 


W.3. It is primarily designed for 
cutting quartz, but is equally suitable 
for other materials such as optical 
glass, ceramic, etc. Known as the 
Model QS 2, this machine features 
an electro-hydraulically controlled 
cutting feed and can be run at three 
different speeds; 1570, 1880 and 2190 
r.p.m. Cutting blades with outside 
diameters from 10 to 14in can be 
used on this machine. The cost of 
the machine is in the region of 
£1,200. 


15WW 317 for further details 


Capacitor Electrometers 


TWO new ultra-sensitive dynamic 
capacitor electrometers, one in the 
form of a portable instrument and 
the other suitable for standard rack 
mounting, are announced by the Vic- 
toreen Instrument Company, of 
Cleveland, Ohio. While differing in 
physical appearance, both models 
have the same electrical characteris- 
tics. The portable unit is designated 
475A and the other 475R. 

Transistors are used throughout 
and the minimum input impedance 
when the instrument is used for 
voltage measurements is quoted to 
be 10'° ohms. There are nine voltage 
ranges from 3mV to 30volts f.s.d. 
and on the current side there are 
forty-five ranges from 3X10-” to 
3107 amps f.s.d. 

The basic element in these instru- 
ments, the dynamic capacitor assem- 
bly, comprises a vibrating capacitor, 
coupling capacitor, and magnetic 
drive and pickup coils. The dynamic 
capacitor is torsionally mounted and 


Meyer and Burger automatic quartz) 
cutting machine. 
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Victoreen Fetometer 
electrometers. 


dynamic 


Heat sink from Jermyn Industries. 


has a mechanical resonance of 
300c/s, +30c/s. During operation, 
a charge on the dynamic capacitor 
produces a 300 c/s sinusoidally vary- 
ing voltage. This voltage is ampli- 
fied and then compared with an out- 
put from an internal oscillator in a 
phase detector. The resultant d.c. 
is then applied to a 50”A meter 
movement. 

These instruments are available in 
the United Kingdom from A.E.P. 
International Ltd., of 443 Great 
West Road, Hounslow, Middx. 


15WW 318 for further details 


Printed Circuit Heat Sinks 


TWO heat sinks, one for transistors 
encased in Type T05° cans and 
another for Type T018 cans, have 
been introduced by Jermyn Indus- 
tries, of Vestry Estate, Vestry Road, 
Otford Road, Sevenoaks, Kent. Made 
of aluminium, these heat sinks com- 
prise two metal parts that screw 
together on the welded flange of the 
transistor and thus require no fixing 
to printed circuit boards for which 
they are designed. Heat is radiated 
through fins on the outside of the 
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capacitor 


Bendix Type 399 digital d.c. voltmeter. 


heat sink and a figure of 38° C per 
watt thermal resistance is given for 
the unit that fits T05 cans and 37° C 
per watt for the other. 


15WW 319 for further details 


Miniature Stabilized Power 


Supply 

A FULLY stabilized power supply 
unit of 44x3X24in and able to pro- 
duce 0.5 A at any voltage up to 30 V 
has been announced by Industrial 
Instruments Ltd., of Stanley Road, 
Bromley, Kent. Called the Transi- 
pack 3021, it is protected against 
overload and has been primarily de- 
signed to be built into equipment, 
although it may be used as a separate 
unit if desired. It operates from any 
100-250 V, 45-65c/s supply, with a 
maximum fluctuation of +10%, and 
the output voltage may be preset 
between 6 and 30V. Output resis- 
tance (d.c.) is quoted to be within 
0.01 to 0.05, impedance less than 
0.50 and ripple approximately 5 mV 
p. to p. Ambient temperature range 
is from —10°C to +40°C and a 
packaging density of 2watts per 
cubic inch of volume is stated. The 
price is £24 10s. 


15WW 320 for further details 


Digital Voltmeter 


A THREE-DIGIT instrument cap- 
able of measuring voltages of either 
polarity to a maximum of 1,000 volts 
d.c. has been added to the range of 
measuring and test instruments made 
by Bendix Electronics Ltd., of High 
Church Street, New Basford, Notts. 


Transipack 3021 miniature stabi- 
lized power supply unit from 
Industrial Instruments Ltd. 


Digital 
from Digital Mea- 
surements Ltd., of 
Salisbury Grove, 
Mytchett, Aldershot, 
Hants. 3 


y 


Known as the Type 399, it has five 
ranges, the lowest of which has a 
f.s.d. of 100 mV d.c. Resolution, 
linearity and accuracy are each quoted 
at 0.1% full scale. Projection type 
digital indicators are used in the dis- 
play which incidentally, can be 
manually controlled or arranged to 
automatically re-cycle at five second 
intervals. Transistors are used 
throughout. 


15WW 321 for further details L 


High-impedance Digital 
Voltmeter 


AN INPUT impedance of greater 
than 25,000 MQ on the two lowest 
ranges and of 10M© on the higher 
ranges is quoted for Digital Measure- 
ments latest digital voltmeter, the 
DM2005. This instrument, priced 
at £500, has an accuracy of 0.0125 % 
f.s.d. (40.02 % of reading) and a 
sensitivity of 10 »V. 

Six ranges are provided on this 
instrument covering zero to 2kV and 
the input can be isolated from earth 
to reject common mode voltages 
sometimes present at the signal 
source. A_ four-digit 


dentally retains the facilities featured 
in earlier DM digital voltmeters. 


15WW 322 for further details 


Ultrasonic Delay Lines 


STANDARDIZATION of piece 
parts in a new range of ultrasonic 
delay lines announced by the M.E.L. 
Equipment Company, of Crawley, 


(Continued on page 605) 
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Test 100 circuits... 
,..in less than 1 minute 


. Test Circuit: : 
Equai arm Wheatstone bridge 
for resistance comparison 
Tolerance Ranges: 
5%, 10% or 20%, set by front. 
panel control 


Test Rate: a 
Variable from approximately 
3 per second to 1 per 2 seconds. - 


Test Voltage: i 
Max. bridge voltage 15 V dic. 
or7Vr.m.s.50c/s. 

Test Capacity: ee va: 
Up to 100 circuits with respect 

to any of four lines ~~ 


This automatic circuit tester Any circuit with a By using the tester in 

provides a rapid means of ; resistance outside the conjunction with an Ohmmeter, 
testing large numbers of tolerances set on the front such as theAirmec Type 861, 
electronic components in panel stops the testing ‘fault’ readings from the 
circuits and the associated sequence and shows a tester can be accurately 
wiring. The tester automatically warning light. : measured as and when 


switches from one circuit to they occur. 
another, checking the resistance 
of each against a ‘master’ unit. 


Airmec for peak performance consistently 


LABORATORY INSTRUMENTS DIVISION— 

High Speed Counters, Signal Generators, Oscilloscopes, Wave Analysers, 

Phase Meters, Ohmmeters, Valve Voltmeters, etc. 

AIRMEC LIMITED » HIGH WYCOMBE - BUCKS - ENGLAND 

TELEPHONE: HIGH WYCOMBE 21201 (10 LINES) AP 288 
15W W—099 FOR FURTHER DETAILS. 
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Acos cartridges — crystal and ceramic, mono and stereo 


engineering alone; Acos resultscannot 
be measured on a meter. Acos adds 
love of music to skill in science, to 


Acos have formany years been famous 
for their pioneering work in crystal 
technology and crystal cartridges. 
More recently, Acos development has 
taken the lead also in ceramic 
cartridges. 


GP 81-1 

Ceramic Stereo Cartridge. A new 
ceramic cartridge for better-quality 
record players and amplifiers, low tip 
mass, and tracking at only 3 grammes! 
Supplied with diamond stylus. Also 
available in latest retractable mount 
fitted in Garrard M.5 or M.6 head 
shells. 


GP 73 

Crystal Stereo Turn-under Cartridge. 
One of the most famous stereo cart- 
ridges. Versatile, good-quality. 


GP 67-2 
Crystal Mono Turn-over Cartridge. 


Another famous Acos-success, used 
in record-players covering a wide 
price range. 


GP 83-2. 

Crystal Stereo Cartridge. This new 
Acos cartridge provides high output, 
giving fine sound from popular, low- 
cost players. Plays stereo records on 
mono players (connect the two 
elements in parallel). You can thus 
buy stereo records at once, enjoy them 
on mono equipment until you change 
to a stereo player. 


Engineering for Music Lovers 
Acos success does not rest on 


make music reproduction - more 


wonderful. Fine sound—sound 


engineering. 
Acos cartridges are used extensively 


as standard equipmentinmanyfamous — 
makes. Acos cartridges are the obvious — 
replacement in existing players. How- — 
ever well-made, cartridges do wear 


o 


out after years of use. Fit anew Acos — 


cartridge and you give your gramo- — 


phone a new lease of life. In addition, — 


year by yearthe Acosrangeisimproved — 


by new research. 


GECOS> cartridges 


STYLI, PICK-UPS, CARTRIDGES, MICROPHONES, EARPIECES, PRESSURE GAUGES, ACCESSORIES ; 
Cosmocord Ltd - Eleanor Cross Road, Waltham Cross, Herts - Telephone: WS 2733t — 


15WW—100 FOR FURTHER DETAILS. 
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One of the new ultrasonic wire delay lines from the 
M.E.L. Equipment Company. 


Teldix MA-I1 micro-indicators with cassettes for three-, 
The unit on the right is 
unplugged to show its three component sub-units—a 


four- and five- decade displays. 


socket, lamp unit and display unit. 


has considerably reduced unit cost. 
Designated * Delay Modules 
YL2108”, units in the range are 
available with delays from 100 micro- 
sec to 3.2 millisec, each type of unit 
being adjustable over a range of 20 
microsec. 

These units will operate from any 
12 volt supply, which may be either 
positive, negative or symmetric, and 
are therefore, suitable for most types 
of n-p-n and p-n-p transistor 
logic systems, and are fully compa- 
tible with the M.E.L. Series 1 digital 
circuit blocks. They will operate 
within the temperature range —10 °C 
to +60 °C, with bit rates of up to 
350,000 per sec. The lines are con- 
tained in steel cases measuring 93 X 
63 X 1} in. 


15WW 323 for further details 


Step and Repeat Camera 


PRIMARILY intended for the manu- 
facture of photographic masks on 
maximum resolution material for use 
in the semiconductor industry is the 
Mark II step and repeat camera from 
W. Watson & Sons Ltd., of Barnet, 
Herts. The camera is, however, 
equally suited to the making of other 
graticules with repeated patterns 
within a 1X1 in field. The reduc- 
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Canadian * Imperial ” 
interchangeable bits, elements, and handles, is being 


Mark II step and repeat camera from Watson for use 
in the semi-conductor industry. 


soldering iron, that features 


distributed in the United Kingdom by Lugton & Co. 


tion lenses in this instrument are 
based on microscope objective lens 
designs and the fine focusing adjust- 
ment is pneumatically monitored by 
a sensitive air gauging system. Ex- 
posure is controlled by an automatic 
timer. 


15WW 324 for further details 


Micro-indicator Displays 

A SMALL illuminated digital indica- 
tor, manufactured by Teldix—a Ger- 
man subsidiary of Telefunken and 
Bendix—is now available in the 
United Kingdom through Kynmore 
Engineering Co. Ltd., 19 Bucking- 
ham Street, London, W.C.2. Known 
as the Model MA-11, the standard 
unit contains the figures 0 to 9 and 
one set of colour bars, which when 
energized add a red bar to both sides 
of the displayed numeral. White- 
on-black characters, of O.11 in wide 
by 0.22 in tall, are used and individu- 
ally beamed on to a frontal screen by 
separate lamps. Any number of these 
units, which measure 0.34X0.51 x 
1.82 in, can be mounted side by side 
and stacked to make up decade dis- 
plays. Standard black anodized alloy 
cases are made up for mounting up 
to six units, but as many as 400 units 
have been mounted together for a 


digital radar display. Special units 
can be provided to display letters, 
symbols, or any required sign. 

These indicators operate from 14 
volts and have a power consumption 
of 0.1 watt. The characters are visi- 
ble at angles up to 30° from the nor- 
mal in daylight and the average lamp 
life is quoted to be 500 hours. The 
units cost £8 each. 


15WW 325 for further details 


Soldering trons 


THE range of “Imperial ” soldering 
irons made by Eldon Industries of 
Canada Ltd. are being imported by 
Lugton & Co. Ltd., of 209-212 Tot- 
tenham Court Road, London, W.1. 
These irons operate from any 250 
volt supply and feature interchange- 
able bits, which incidentally screw 
directly on to the heating element, 
three interchangeable elements (25, 
30 and 40 watt) and three different 
coloured interchangeable handles. A 
wide selection of iron-clad, gold- 
plated bits and tellurium copper bits 
are available for this range of irons. 
The cost of the irons is from 
£2 17s 6d to £3 Is Od according to 
the bit selected. All parts are sold 
separately if so required. 


15WW 326 for further details 
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Balanced Diode Video Attenuator 


Transistor A.6.6. Circuit for 2 ke/s—20 Mc/s 


UTOMATIC gain control (a.g.c.) with transistor 
circuits is always a thorny problem. The 
forward and reverse a.g.c. methods commonly 

used with transistors suffer from the disadvantages 
of relatively narrow gain control range, frequently 
severe signal distortion and bandwidth variation. 

This paper discusses a simple, balanced, wideband 

video attenuator using the silicon planar epitaxial 
diodes FD-600. Some of the aforementioned 
difficulties are removed using this technique. An 
attenuation change of over 50 dB is possible, the 
distortion is kept below a few percent, while the 
bandwidth variation difficulty remains. 


Circuit Descriptions 


The diode attenuator is shown in Fig. 1. A balanced 
attenuator is preferable due to the constancy of d.c. 
level with a.g.c. application and harmonic distortion 
reduction. The attenuator results from the variable 
diode resistance in series with R. 

The diodes are fed from current sources, tran- 
sistors Q1 and Q2, which in turn are controlled by 
the transistor Q3. 

The potentiometer R,; controls the voltage on the 
base of Q3 which controls the collector and emitter 
voltages of Q3, which in turn control the diode current 
and thus the attenuation. In a practical circuit, the 
a.g.c. voltage would be applied directly to the base of 
Q3. 

The equations governing the circuit are: 

Va = V—IaRi+Ven = V—I,sRs.....- a ~Te1) 

Va = V+I1..R2+Vone 


T es cas “t- Vari I alist T,4Ry— Vere 
cl R, > c3 Ri 
If 
R, = R,, R; = R, 
and 


R; <Ry = foo +@.+R,) (hy. +)) 
__ Vpre 
I-Ie. Sie 


1 
(Since Q] is a p-n-p and Q?2 is a n-p-n) 
From equation (1), it can be seen that substantially 


BE] ~ Q 
Pia. 


oe (1) 


~15V +15V 


Ry =Rg=R3=R4=5000 


Fig. |. Circuit diagram of video attenuator. 
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By J. P. BENETEAU* and G. M. RIVA* 


equal currents flow in each diode and if the diode 
characteristics are very similar as is the case with 


oe ee 


planar diodes, the system, is balanced. An epitaxial — 
diode becomes useful because the series resistance — 


at high current is smaller than in a conventional 


device and hence the range of attenuation becomes — 


larger. 


Performance 


The performance of the attenuator is indicated in 


Figs. 2 to 5. The variation in attenuation obtained 


is shown in Fig. 2; for R = 100 ohms, the attenuation ~ 


fn iF ney al 


is about 35 dB in the current range of 0—40 mA, ~ 


while “for Ri=—-1kO; 
55 dB in the same current range. 
response for low and high frequencies are shown in 
Figs. 
of 20 and 40 dB, the response is within + 1 dB 
from 170 c/s to 5.5 Mc/s and from 2 kc/s to 20 Mc/s 
respectively. 


The low-frequency response is a 


the attenuation is about — 
The frequency — 


3 and 4, It can be seen that for attenuations — 


oa 


function of the input capacitance and is calculated — 


in the appendix. Though the frequency response — 


still varies with attenuation, it is important to note — 
that it is sufficiently wide for many applications and © 
that the effect of the variation may not be as serious — 


as it appears. 


The overall curve of + 1 dB bandpass as a function © 


of attenuation is shown in Fig. 5. 
The total harmonic distortion at f = 


20 ke/s is 


shown in Fig. 6 and is, of course, a function of the — 


attenuation and output voltage. 
signals (50 mV r.m.s.) it is in the range of 2-5%. 


Conclusion 


A simple and practical diode attenuator suitable for 


video a.g.c. systems has been presented. It is 


expected that this circuit may be of some usefulness — 


in radar and TV circuits. 


APPENDIX 
Low-frequency Response of the Attenuator 


For small output — 


See Fig. 7 which represents the equivalent circuit ot. 


the attenuator. 


The transfer function Se ey in Fig. 8, can be written 


after a little manipulation: 
& _ __ 1+RoCp_ _ 1+ Top 
ey 1+(Rp+2R)Cp 1+T.p 
where 
Tp = 


ites +2R) C 


and p = 


ca J 
‘ee can be seen from Fig. 8 that 1/T; is the frequency : 


below which the attenuation is no longer flat. 


From Fig. 4, T, = 1/(27x 800) = 2x 10—, while the 
calculated value using C = 10u”F and Rp = 20 ‘(calculated é 
from the assymptotic attenuation behaviour), also gives T;, 


= 2 x 10—+. This verification is a little startling when the 


tolerances of the electrolytic capacitor used are considered, — 
1/T, can be calculated to be approximately 8 c/s. 


*S.G.S. Societa Generale Semiconduttori Agrate, Milano. 
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j j igh- . Fig. 4. Low-frequency performance of 
Fig. 2. Attenuator performance. Fig. 3. High-frequency performance of attenuator Fig. apes x 
Baier: Fig. 5. Bandwidth/attenuation curve for different values of R. Fig. 6. Distortion of the attenuator. Fig. 7. 
Equivalent circuit of attenuator. Fig. 8. Transfer function of attenuator. 
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The network of radio links which the Post Office will need by 1970. 


HE introduction of the 625-line 


(Courtesy ‘‘ Post Office Telecommunications Journal’’) . 8 Mc/s television service, for 


MAIN CITY TO CITY BOTH-WAY LINKS 
——— FOR 625-LINE COLOUR TELEVISION 


960 OR 1,800 TELEPHONE CIRCUITS 
AE ein PER MICROWAVE CARRIER 


SPUR LINKS TO 625-LINE 
=~ T TELEVISION BROADCAST TRANSMITTERS 


Oee 
INVERNESS 


DUNBARTON 
Q if 


IRK 0’ SHOTTS 


LONDONDERRY 


x 
BIRMINGHAM ) 


S58 J 
POLAEN PLWYF OvortHants 


! 
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which a network of 64 main 


stations is to be built, and the con-— 


tinued growth of the country’s trunk 
telephone network, has necessitated 
the building by the Post Office of a 


country-wide network of point-to- — 


point microwave links. At the hub of 
this network will be the 580ft Radio 
Tower near Tottenham Court Road, 
London, which is scheduled to be 
brought into service in January. The 
cylindrical tower, which is 50ft in 
diameter, will house radio transmit- 
ting and receiving equipment on 
most of the 16 apparatus floors and 
above these, in the section between 
355 and 475ft above the ground, are 


four open cantilever galleries. Two 


of these, each 36ft high, carry the 
horn radiators and two 18ft galleries 
carry the paraboloids. The Tower, 


-replacing a 150ft lattice tower, is 


considerably taller than any other 
building in London and can, there- 
fore, provide an uninterrupted line- 
of-sight radio path to relay stations 
outside the metropolis. The top sec- 
tion of the Tower houses observation 
galleries and a revolving restaurant. 


As will be seen from the map the 
network of radio links, planned for 


completion by 1970, extends from 
the Outer Hebrides to the satellite 


-ground station at Goonhilly and to 


Dover for the cross-channel link. At 
Birmingham a similar tower, but 
smaller than that in London, is being 
built and at intervals of some 25-30 
miles along the various routes relay 
stations are being set up. Most of 
these will be equipped with a 
standard lattice tower a model of 
which is illustrated opposite. At six 


sites, at main route intersections, 


concrete towers are being used; they 
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are at  Charwelton, Northants; 
Heaton - Park, Manchester; Pye 
Green, Staffs; Stokenchurch, Bucks; 
Sutton Common, Cheshire; and 
Wotton-under-Edge, Glos. ° 

The top 70ft or so of these 250- 


- 300ft concrete towers will carry three 


circular cantilever platforms for the 
horns and dishes. The transmitting 
and receiving equipment at these 
stations is not housed in the towers 
but in an adjacent single-storey 
building. 

Neither the standard lattice tower, 
nor the concrete towers can be called 
things of beauty. One would have 
imagined some artistry could have 


_ been introduced even in so utilitarian 


a structure as is instanced by many 
Continental towers, particularly those 
in Germany. 

The microwave network will oper- 
ate in six frequency bands between 
1.7 and 11.7Gc/s. Within these 
bands a total of 64 carriers in each 
direction will be used and each 


“carrier can accommodate a 625-line 


television transmission or up to 1,800 
telephone circuits, and later possibly 
2,700. The total main route capacity 
of the Tower could be 150,000 simul- 
taneous telephone conversations if 
used exclusively for telephony or 
alternatively 100 television links but 
it is understood that the most likely 
division will be 40 television channels 
and 100,000 telephone circuits. 
When the Tower is brought into ser- 
vice the first link will be to Birming- 
ham and will provide 5,400 telephone 
circuits and an 8 Mc/s television 
channel. It will operate in the 
6 Gc/s band. 

The horns being used on. this 
route were supplied by G.E.C. and 
consist of an offset parabolic reflector 
fed by a pyramidal horn with its axis 
vertical. It has the advantages of a 
high back-to-front ratio, low side 
lobe radiation, and an excellent input 
match over a wide frequency band. 
The sides and back are enclosed by 


aluminium alloy sheeting, the trans- 


‘to exclude moisture. 


Mission aperture is closed with a 
Hypalon coated Terylene window, 
and the whole is slightly pressurized 
The aerial has 
a radiating aperture area of 140 sq ft 
and a gain at 6Gc/s of 45 dB rela- 
tive to an isotropic aerial. There is a 
smaller version with an aperture of 
70 sq ft and a gain of 42 dB. Up to 
four transmitters and four receivers 
can be connected to a single horn 
aerial by the use of two sets of three- 
port multiplexing circulators. 

Incidentally, provision has been 
made for the installation of 24- and 
50-volt batteries as future equipment 
will be solid-state. 
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Model of the standard lattice tower to be 
used to carry the horns and paraboloids 
at repeater stations. 


Six concrete towers, like this one at 
Stokenchurch, Bucks., are being built at 
the intersections of main routes. 


eee 
The four aerial galleries at a height of 
between 355 and 475ft on the London 
Tower. A 40ft mast atop the Tower will 
carry a storm warning radar scanner for 
the Meteorological Office. 


A non-standard tower carries the horns 
and dishes at the Riddings Hill, Dumfries- 
shire, relay station. 


HIS year’s officially opened at the 


exhibition, 
Seymour Hall, London, by Mr. E. D. Whitehead, 
M.B.E., Director of Electronics Production (Radar), 
M.0.A., was universally voted “the best ever” by the 


usually critical amateur radio fraternity. It was also 
notable for a major breakthrough in the “ politics” of 
amateur radio. or the first time the G.P.O. gave 
blanket permission for any overseas visitor who holds 
a current transmitting licence in his own country to 
operate the exhibition stations GB3RS (160/80 metres) 
and GB2VHF (4/2 metres) under the supervision of the 
licensees. Permission has been given in the past, but 
only for “nominated” aliens. This new concession is 
regarded as a major step towards the introduction of full 
reciprocal licensing facilities in the U.K. which would 
allow holders of British licences to operate in all coun- 
tries where reciprocal licensing is agreed between 
governments. 

The first overseas visitor to take advantage of the new 
concession was Chet Lambert, W4WDR, from Chatta- 
nooga, Tennessee. No newcomer to reciprocal licens- 
ing, as he holds current licences F7CL and 9Q5WF in 
France and the Congo in addition to his U.S. licence, 
he was delighted to be first in the field. Hard on his 
heels, however, were DPO@BM, PA®EO, W3FIU, E14Q 
and E19V, and dozens more overseas operators had been 
on the air by the time the exhibition closed. 

New, too, was an increased emphasis on education. 
Mr. G. M. C. Stone, President of the R.S.G.B., in his 
opening address stressed this. “We feel that in the 
past our Society has not done enough to encourage 
amateur radio as a hobby among boys and girls and 
we are now looking at ways and means of taking amateur 
radio into secondary schools and other schools of similar 
level. In the first instancé we plan to do this through 
schoolmasters who are members of our Society.” He 
then spoke of the new Education and Training Com- 
mittee of the R.S.G.B., the Christmas lecture for young 
people to be introduced, if possible, this year and drew 
particular attention to the Roding Boys’ Club, who were 
exhibiting for the second year running, as an example 
of what young people can do under good leadership. 

Despite criticisms that ham radio has gone “commer- 
cial ”—and there was plenty of evidence for this—home- 
constructed equipment was shown in quantity and, 
generally, was of high quality. The u.h.f. tunnel diode 
amplifier for the 70-cm band, one of the two items 
which won the Horace Freeman Trophy for S. F. 
Weber, typifies the modern approach of the new genera- 
tion of home constructors and the greatly increased 
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interest in the higher frequencies. The amplifier has 
a loaded 1, coaxial line with a 1N2969A tunnel diode 
across the end to form a parallel type amplifier match- 
ing a 75 ohm source and load. Mr. Weber is one of the — 
new brigade of G3-three letter calls licensed for tele- — 
phony only on 420 Mc/s and higher amateur frequencies. 

Judging was so difficult that when the show opened 
no decision had been reached on the winner of the 
Exhibition Organizer’s Silver Plaque. After a further 
day’s deliberation the award went to H. Rogers, 
G3NHR, for his 1.8 and 144 Mc/s transmitter. 

Between the whole-hog home constructors and those 
who buy off-the-shelf ready-mades or even tailor-mades 
lies an increasing body of enthusiasts who enjoy building 
equipment but haven’t the time or, perhaps, the techni- 
cal expertise to start from scratch. Daystrom Ltd. meet 
the needs of these in-betweens with their range of kits 
for the home constructor. Although these can be bought — 
fully assembled for an extra charge, it would appear 
that their business with radio amateurs is almost 100 
per cent home assembly for transmitters and receivers. 
With instruments, however, some 50 per cent are pur- 
chased already assembled, many of these going to 
industrial concerns. 

K. W. Electronics also supply some of their equip- 
ment in kit form, if required. It seems, then, that 
although there is a marked increase in the use of com- 
mercialy built equipment, a hard core of radio amateurs, — 
both newcomers and old-timers, still construct either a — 
part or the whole of their stations. 3 

The increasing use of single sideband telephony is, 
perhaps, the main driving force behind the boom in ~ 
commercially built equipment. The additional initial — 
technical requirements on both transmission and recep- 
tion over simple a.m. are severe enough in themselves 
to daunt all but the most stout-hearted home constructor — 
without the extra test gear needed for satisfactory ad- — 
justment and alignment, most of which would not be to © 
hand in the average home workshop. & 

To meet the demand six companies showed a range ~ 
of s.s.b. equipment at prices which would meet all © 
pockets. Of the British contributors, K. W. Electronics — 
Ltd., now veterans at the s.s.b. game, introduced their F) 
new 2000A transceiver. This is a higher-power version _ 
of the well-established 2000 of which 65 per cent of © 
production has been exported to Europe, the Common- 
wealth and South Africa. The new model has 180 W ; 
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1.8 and 144 Mc/s transmitter by H. Rogers (G3NHR) which | 
was awarded the Exhibition Organizer’s Plaque for the best — 
home-constructed exhibit. 
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p.e.p. output, double that of the 2000, covers all amateur 
bands from 1.8 to 28 Mc/s, and is suitable for either 
fixed or mobile use. Another new line from K.W. is 
the KW600 linear amplifier designed to match the 2000. 
It employs a 572A valve amplifier operating in class 
AB1 with grounded grid and screen and requires 35-40W 
drive from the transmitter/exciter. The built-in power 
supply produces 2000 V from hash-free silicon rectifiers 
to run the linear at over 500 W on c.w. and s.s.b. 

For those who want something a little more economi- 
cal K.W. have introduced the “Vespa” s.s.b. transmitter 
at a price of £97 10s. This transmitter has all the 
essentials for good performance, such as a mechanical 
filter, in the same circuit as the 2000. Three bands are 
provided, 1.8, 3.5 and 14 Mc/s, the most popularly used 
for s.s.b. The power amplifier runs at 90 W p.e.p. on 
s.s.b. and 75 W on c.w. Like the 2000, power is re- 
duced on 1.8 Mc/s to meet the power restriction on this 
band. The cabinet matches the K.W. 77 receiver. 

The itch that overcomes many h.f. band operators to 
get on v.h.f. is satisfied by the K.W. 201 Transverter. 
This is an add-on unit for use with an existing s.s.b. 
transmitter with separate receiving facilities. Basically 
it is a linear transmitting and receiving frequency con- 
verter. An input of 0.5 W s.s.b./a.m./c.w. at 28 Mc/s 
is converted by mixing to 144 Mc/s and then linearly 
amplified to 200 W p.e.p., s.s.b. and c.w., or 60W input 
a.m. On receive, the 144 Mc/s signal is converted to 
28 Mc/s as in a conventional converter. One advantage 
of this equipment is that it is effectively v.f.o. controlled 
on the 2-metre band. Nuvistors in the receiving chain 
give a claimed 3 dB noise figure. 

A newcomer to the show, s.s.b. Products of Edward 
Street, Derby, showed their Sphinx transmitter, now in 
production, and both the Sphinx receiver and Pyramid 
linear amplifier in prototype form. Three models of 
the Sphinx transmitter are available from a 1.8 Mc/s 
only unit at £48 to a 4-band unit 1.8 Mc/s to 14 Mc/s 
at £75, including built-in power supplies. A 7 Mc/s 
output is provided for c.w. and a.m. only but all modes 
are obtainable on the other bands. Power is 40-70W 
p.e.p. and speech quality on s.s.b. is stated by the manu- 
facturers as “No robot-like sounds—we suppress the 
carrier, not the quality.” A remark which makes one 
wonder what one’s own transmission is like! 


Back in the medium/high price range was the CTR-1 
transceiver by Courier Communications. This £175 


amplifier 


‘Ss F, Weber. 


Right: Green & Davis trans- 
verter for transmission and 
reception on 144 Mc/s using 
basic 14 Mc/s equipment. 
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Left: 435-Mc/s tunnel diode 
which won the 
Horace Freeman Trophy for- 


equipment (power supply extra) covers all six hf. 
amateur bands with 200W p.e.p. and 150 c.w. The big 
feature of this equipment is the provision of split fre- 
quency operation over wide limits instead of the nominal 
few kc/s normal on other transceivers. Like the other 
s.s.b. equipment mentioned here it is suitable for mobile 
or fixed operation. In the mobile role the CCU-1 con- 
trol unit incorporates a six-band field strength meter, 
main on-off switch, send-receive switch, loudspeaker 
socket. and p.a. bias control. 

~The Heathkit s.s.b. equipments shown in the U.K. for 
the first, time by Daystrom, Ltd.,- were the de luxe 
SB300E receiver and SB400E transmitter retailing in 
the U.K. at £133 14s and £165 4s (not including’ the 
recently imposed import surcharge). Both units tune 
all amateur frequencies from 3.5 to 30 mc/s, have linear 
master oscillators with 1 k/c dial calibration, 100 kc/s 
per dial revolution and a claimed frequency stability of 
better than 100 c/s drift per hour after a 20 minute 
warm-up period. The transmitter has an output of 
180W p.e.p. on s.s.b. and 170W on c.w. 

Among a number of other American s.s.b. equip- 
ments the new NCX-5 all-band transceiver by the 
National Radio Company, Inc., shown by Ad Auriema, 
Ltd., deserves comment. It has a linear solid-state 
v.f.o. with no warm-up drift, digital read-out of fre- 
quency to 1 k/c on all bands with an additional counter 
calibration to 100 c/s. Stability is 100 c/s in any ten- 
minute period from switch-on including + 10 per cent 
variation of supply voltage. Among the features is an 
8-pole crystal lattice filter. Power is 200W input s.s.b. 
and c.w., and 100W a.m. and receiver sensitivity is 0.5 
mV for 10dB signal/noise ration on s.s.b. It costs 
£255 10s 1d in U.K. 

Green & Davis, better known for v.h.f. equipment, 
have now entered the s.s.b. market with their } kW 
PGLAI linear amplifier and 20-2 144 Mc/s s.s.b. trans- 
verter. The latter unit converts existing 14 Mc/s 
equipment to 144 Mc/s with a power greater than 120W 
p.e.p. on s.s.b. and with a receiver noise factor of 3dB. 
The exciter is tuned to exactly 14 Mc/s and then one 
of three available transmitting frequencies selected on 
the transverter. On receive the entire band can be 
tuned. Drive requirement is 20W from the 14 Mc/s 
transmitter or transceiver. 

The PGLAI linear amplifier includes a power pack 
which contains 12 silicon rectifiers. Output in excess 
of 250W peak is obtainable on all bands from 3.5 to 
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Two new items for the s.s.b. enthusiast from the 
Heathkit (Daystrom) American range, the SB 300 
receiver and (below) SB 200 linear amplifier. 


28 Mc/s. Forced air cooling is used and the unit is 
priced at £87 10s. 

While still discussing h.f, equipment it is as well to 
make a few comments on commercial receivers. These 
are by no means getting lost among the spate of trans- 
ceivers. Although there was great disappointment at 
the non-appearance of the all-solid-state National 
HRO 500, which could not be obtained in time for the 
show, it was appreciated that for most amateurs the U.K. 
price, over £600, would make it a curiosity more than 
anything else. But other HRO’S were on show though 
a little more costly than the old, pre-war faithfuls. 

Also in the luxury class were Racal’s RA17/RA71 
receivers. No fewer than 10,000 of these superlative 
receivers have now been made and the 9,999th, a RA7 1, 
was being offered in a “guess the number of joints 
competition, the proceeds going to cancer research. 

The HQ170A by Hammarlund (K.W. Electronics are 
agents) has solved those messy converter problems. In 
addition to full h.f. band coverage with triple conversion 
and all facilities, the mew receiver has built-in 2 and 
6 metre converters with separate Nuvistor front ends for 
both bands. é 

The new Eddystone EA12 amateur band receiver and 
companion EP20 panoramic display attracted great atten- 
tion. Linear tuning is employed, limited to 600 kc/s, 
which entails four selections of the band switch to cover 
the 28 Mc/s band. The scale can be read to an accuracy 
of 1 kc/s on any band, stability is 100 c/s per hour after 
warm-up and short-term drift typically less than 20 c/s. 
Diecastings are used for the front panel and coil box 
and the general construction is the solid job expected 
from this long-established company. The 888A is still 
in demand as proved by Eddystone’s trade-in offer of 
£55 allowance if you buy an EA12. Factory recondi- 
tioned 888As will be available from Webb’s Radio. 

Heathkit didn’t have a new receiver on show. It 
seems that the RA-1 amateur band kit at under £40, 
plus optional plug-in crystal calibrator, exactly suits the 
lower-priced home-constructor market and for the gen- 
eral coverage short-wave listener the RG-1 and 
Mohican are still on offer and selling very well. 


T.W. Communicator, an integrated station which won the 
Manufacturer’s Silver Plaque for T. Withers (Electronics). 


Apart from transceivers, completely packed stations 
consisting of basic units are coming into vogue. 
T. Withers (Electronics) won the Manufacturer’s Silver 
Plaque with just such a unit. Called the TW Communi- 
cator, it is essentially the well-established TW2, 4 or 160 
metre transmitter together with the appropriate tran- 
sistorized receiver, power supply and aerial switching, 
all packed into a neat case 12inx44inxX7in. The 
basic unit is designed for mobile or portable use from a 
12V d.c. supply but a mains power unit is available for 
fixed use. If you just want to listen the consumption at 
12V is only 25 mA. With 15 watts input of fully 
modulated (a.m.) carrier, power consumption is 5 A, 

And the trend towards tiny equipment was also evi- 


612 


dent in new items from Labgear and also Codar Radio. 


The table-top transmitter of the immediate post-war’ — 


years needed a table with reinforced legs to carry the 
weight. [ 
would grace and not overburden the most delicate of 
occasional tables. The Codar unit, measuring 85inX 


5 inx4 in, has 12 W input, plate and screen modulated, ~ 
tunes the 1.8 and 3.5.Mc/s bands and comes ready to ~~ 


use for £16 10s. A matching power unit with control 
and aerial switching and flashing neon to indicate 
“standby ” or “on-the-air” costs £8. 

The Labgear One Sixty Mobile/Fixed transmitter, 
rushed to the show, is the major unit in their new One 
Sixty series. This is a four-valve unit with high-level 
modulation, compact enough to fit under the dash of 
the car. 
most makes of car: A companion 1.8 Mc/s converter 
adapts any car radio which operates on the m.w. band 
for 1.8 Mc/s reception. These two units, at £15 15s and 
£5 5s respectively, are an economical route to “ getting 
mobile” without tears. 5 

The mobile market is perhaps the fastest growing of 
all. The G.P.O. has now issued nearly 2,000 mobile 
licences and most manufacturers are catering for this 
demand. So is the Amateur Radio Mobile Society, whose 


Special fitting brackets can be obtained for — 


A 1964 table-topper from Codar or Labgear - . 


“Project Papoose” starts this month. This will be a 


new home-constructors equipment using Brayhead and 
Newmarket transistor modules. The critical tuning 
bugbear of mobile aerials has been overcome by Labgear 
who showed for the first time a permeability-tuned whip 
giving continuous tuning from 1.8 to 14.4 Mc/s. It has 
been developed from their commercial h.f. mobile whip 
used in the Services and by many other organizations. — 

The whole aerial is of hollow glass fibre construction 
with the radiating element on the inside and the loading 
ae is copper tape wound on and fused into the glass 

re. 
cable from inside the car. 


Tuning is by a ferrite core driven by a Bowden ~_ 


mae 24 
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Other new aerials on view were the K.W. VEE VEE | a 


two- or three-element beam for 14 and 21 Mc/s and the 
redesigned range of J-Beam aerials. Minimitter (1964) 
Ltd. report they will soon be offering the well-known 
“ Birdcage” aerial for 144 Mc/s operation. 


The new G8-three letter calls as well as uhf. old 
tumers are being served by new equipment from T. 


Withers (Electronics). 


The 70-cm converter has silver- . 
plated on brass chassis and uses the GEC A2521 — 
grounded-grid triode with a condensed trough line in — 
the output circuit and a grounded-grid 6DS4 Nuvistor ~ 


as the mixer rather than a diode to obtain conversion 
gain, The “TW 70” 70-cm transmitter gives an out- ~~ 


put of 12W and has tuned anode and grid lines. 

One brand new equipment exciting attention was the 
Uniframe Modular Rack System developed by C & N 
(Electrical) Ltd. which enables instrument cases or. six- 


foot racks to be assembled as required. The beauty of 
the system is that a unit, once assembled, is expansible  _ 


at any time to a larger unit. The six-foot rack and 


cabinet, when dismantled, folds into a volume only 13% ie 


of its assembled size. 


Spectrum Electronics Ltd., another new exhibitor, 4 


found their digital clocks, with either 12- or 24-hour 
presentation, a popular draw. Available either as basic 
clock movements or with a stylish case complete with 
station call sign, these were obviously being noted by 
radio amateurs as items for their Christmas present list. 
Spectrum also featured neat Italian-made wavemeter/ 
grid-dip meters and a.m. signal generators. Both were 
fully transistorized with internal batteries, and so fully 
portable. 


The Royal Navy, the Army—in the shape of the 65th 


Signal Regiment, T.A., and their sister regiment, the ~ 
92nd Signal Regiment, A.E.R.; the British Amateur | 


Radio Teleprinter Group; the B.A.T.C. and many other 
exhibtors and exhibits not mentioned here all helped to 
make this exhibition the great success it unquestionably 
was. If any proof were needed it is in the fact that 
bookings have already been placed by many exhibitors 
for the 1965 show—and most are booking bigger stands. 


$ 
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Anders carry enormous stocks of standard meters for im- 
mediate, off-the-shelf delivery. All well-known makes, 


| including AVO, Crompton Parkinson, EAC, Elliott, Pullin, 


Sifam, Taylor, Turner, Weir, Weston, White; all types: 
moving coil, moving iron, thermocouples, electrostatic, 
dynamometers; the largest stock of panel mounting meters 
in the country; a complete range of accessories. 

Non-standard meters of all types, specially calibrated to 
customers’ requirements can speedily be supplied. The 
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PSTRAL. 


Anders Instrument Centre has unparalleled facilities for 
meeting the most urgent and unusual demands for any 
instrument, from miniature meters to the largest switch- 
board types. 

Anders are sole agents in this country for the famous Frahm 
range of vibrating reed frequency meters and tachometers: 
24” miniature hermetically-sealed instruments to large 
panel-mounting meters with accuracies of 0.1%. 

For full details of the Anders service, please write or *phone 


ELECTRONICS LIMITED 
103 HAMPSTEAD ROAD, LONDON N.W.1. TELEPHONE: EUSTON 1639 


Contractors to GPO and Government Departments. Ministry of Aviation approved. 
METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS 


15W W—101 FOR FURTHER DETAILS. 
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WE'VE GOT EVERYTHING UP OUR SLEEVE! Sasco can provide 
the widest range of Connectors, Semiconductors and other Components at the 
drop of a hat. The products of over 33 leading electronic component manufac- 
turers. If you want to learn more of Sasco magic, write for a Products List to: 


Stewart Aeronautical Supply Co. Ltd. 
P.O. Box 20, Gatwick Road, Crawley, Sussex. _—, 
Tel: Crawley 28700 i 

y Telex No. 87131. Cables: SASCO, Crawley, Telex. | 
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DESIGN FOR A SINGLE-CHANNEL TRANSISTOR 


F.S.K. OSCILLATOR 


OMMUNICATION of information on both radio 
and line links is often achieved by moving the 
carrier frequency by a small amount in sympathy 

with the keying voltage. This is known as frequency 
shift keying (f.s.k.) and has an advantage over on/off 
Keying in that the signal-to-noise ratio on both 
“mark”? and “space” is similar. With on/off 
keying the signal-to-noise ratio on ‘“‘ space” is 
obviously zero. 

It is customary to make the f.s.k. oscillator operate 
at a convenient frequency, and to change this 
frequency in a mixer to the frequency required to 
drive the transmitters. Many methods have been 
employed to produce a small shift in carrier fre- 


Fig. I. 


Circuit of basic oscillator. 


Vycre2) 


V, 


e 
Above: Fig. 2. Vector dia- 


gram of voltage at emitter 
of Trl in Fig. |. 


Right: Fig. 3. Method of obtaining frequency shift 
in the circuit of Fig. |. 
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quency. Variable reactance valves, ‘“ pulled” 
crystals and variable permeability inductors represent 
a few well-tried methods. More recently circuits 
have been devised using semiconductor junctions as 
voltage-dependent capacitors. 

The oscillator described in this article is one 
which has been developed to give a constant centre 
frequency, irrespective of deviation. It was de- 
veloped for use with a v.l.f. transmitter where the 
maximum frequency deviation required was-- 50 c/s, 
and for this reason a low initial frequency of 1000 c/s 
was chosen, but the circuit constants could be 
modified to give a much higher initial frequency and 
greater deviation. 


Basic Oscillator Circuit 


Fig. 1 shows the basic circuit of. the oscillator, 
omitting, for simplicity, the frequency shifting circuit. 
In some respects it is similar to the valve oscillator 
described in Ref. 1. It consists of a three-stage 
amplifier with overall positive feedback. In the first 
stage R, is equal to R;, and the transistor operates as 
an emitter follower with substantially unity voltage 
gain. As the collector load resistor R, is equal to 
_ the emitter load resistor R;, there appears at the | 
collector of Trl an a.c. voltage of similar magnitude 
to that at the emitter, but 180° out of phase. 
In the vector diagram, Fig. 2, V. represents the 
instantaneous a.c. voltage at the emitter of Trl 


*Redifon Limited, Crawley. 
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(which is, of course, in phase with the base voltage 
of Trl), and V. represents the voltage at Trl’s 
collector. Postulating a current 7 flowing from the 
emitter connection of Trl via R, and C, to Trl’s 
collector connection, gives the vectors iR, and 
7X 1, the resultant of which is V,(Tr2). The magni- 
tude of V,(Tr2) is independent of frequency, but its 
phase angle ¢ by which it leads V, depends on the 
reactance of C,. At the frequency at which the 
reactance of C, is equal to the resistance of R, there 
is 90° phase shift. 

The second stage, Tr2, is identical to the first 
stage and produces a further 90° phase shift at the 
operating frequency, making a total of 180° phase 
shift in the first two stages. The third stage, Tr3, is 
a conventional collector-follower: stage which pro- 
duces a further 180° phase shift, and this feeds its 
output voltage back to the input of the amplifier, 


Vel? VeIP 


“pyei® 
— Ver2?-kvel? = —V 
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Fig. 4. Phase relationships in 
the circuit of Fig. 3, 
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Fig. 5. Variation of arithmetic mean 


Trl’s base. The resistance of R, is greater than that 
of R,, so that Tr3 provides some voltage gain, and 
as the overall voltage gain is initially greater than 
unity, and the phase shift is 360°, the circuit oscillates. 
The build-up of oscillation amplitude is limited by 
the bottoming of Tr3. 


Frequency Shift Circuits 


Frequency shift is achieved by adding some 
fraction, k, of the output of the first stage to the 
output of the second stage (Fig. 3). This is done by 
means of the two stage amplifier Tr4 and Tr5, which 
feeds a signal via a transformer T1, and a “ reversing 
switch” to the points A and B in Fig. 3. The 


injected signal is therefore in series with the input. 


to Tr3. Its level is controlled by VR,, and its phase 
may be reversed by the “ reversing switch.” 

If V (Figs. 4(a) and 4(b)) represents the input 
signal at the base of Trl, then Ve'* represents the 
input to the base of Tr2, since the voltage gain or Trl 
is substantially unity. Similarly, the output of the 
second stage of the oscillator Tr3 (point A in Fig. 3) 
is represented by the vector Vei*. To the output of 
Tr2 is added a fraction, k, of the output of Trl, 
so that the input to Tr3 (point B) is Vei?* + kVei?¢. 
The circuit oscillates at the frequency which makes 
the circuit conditions such that there is 180° phase 
shift between the input to Trl and Tr3, i.e. such that 


Vei?é + kVei? = — V ae vata) 
The vector diagrams Figs. 4(a) and 4(b) illustrate 
this, and show that to satisfy equation (1), k must be 
equal to — 2cos ¢. 


From Fig. 2 we see that ¢ = 2 fun =2 tan!wCR 


ee tas oe 
or CR 
When there is no deviation, k = 0, and tan 4/2 = 1, 
1 2 
ac 
TO A AND B 
IN Fig.3 
Rig 


—i2V 


frequency with valve of k. expressed as Fig. 6. Circuit for keying positive and C D 
a percentage of the deviation from negative changes of frequency with respect FROM C AND D 
nominal frequency. to the nominal frequency. IN Fig.3 
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Fig. 7. General arrangement of circuit for frequency deviation on both sides of a centre frequency. 


oil 


If we call the undeviated frequency w,, and the 
; 2 
deviated frequency w4,; then (“:) = tan?¢/2 


: [eae 1 — cos ¢ 

; ~ 1+ cos ¢ 

Multiplying numerator and denominator by 2 gives 
ay _ 2 — 20s ¢ 


w, 


w/ 2+ 2cos ¢ 
Since.k = —2cos ¢ 
(o,)? Gon 
eon - ee) 


A positive value of k gives an increase in frequency 
and a negative value of k gives a decrease in frequency. 
It can be seen from equation (2) that for any value 
of k, if the sign of k is reversed, the geometric mean 
of the upper and lower frequencies will remain 
constant, but the arithmetic mean frequency will 
gradually increase as k is made bigger. — 

Fig. 5 shows the change of arithmetic mean 
frequency, expressed as a percentage of the deviation 
from nominal frequency, plotted against k. This 
shows that for values of k below, say, 0.2 the shift 
of mean frequency (5%) may be tolerable. 

In cases where this change of mean frequency with 
deviation is not permissible, it is possible to reduce 
the change by arranging that the value of k in the 
positive sense (to increase frequency) is less than the 
value of k used in the negative sense (to decrease 
frequency). 

Fig. 6 shows how this has been achieved. The 
keying input signal has two conditions, positive or 
negative with respect to earth. The resistor in 
series with the base of Tr8 limits the base current 
when the keying polarity is negative, and the diode 
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limits the reverse base-emitter voltage when the 
keying polarity is positive. Tr8 and Tr9 are p-n-p 
transistors with identical collector loads, and are 
arranged so that when Tr8 is bottomed, Tr9 is cut 
off, and vice-versa. This means that the potential 
between the points E and F reverses with the keying, 
point E being positive with respect to point F when 
the keying signal is positive, and E is negative with 
respect to F when the keying signal is negative. 
The four diodes in Fig. 6 operate as a reversing 
switch, and the attenuation due to R,, and R,3 
feeding the load R,, is arranged to be greater than 
that due to R,, and Rj». 


Practical Considerations 


Fig. 7 shows the relevant parts of the circuits as 
finally combined. 

In the particular example described in this article 
the centre frequency of the oscillator is 1000 c/s and 
it is designed to provide up to + 50 c/s deviation, 
i.e. from 950 to 1050 c/s, which requires k to have a 
maximum value of 0.1. VR, is the deviation control. 

Tr1-Tr5 inclusive are high-beta silicon n-p-n 
diffused mesa transistors. V.h.f. transistors were 
chosen because of their negligible internal phase 
shift at low frequencies. 

The frequency determining resistors are high- 
stability low-inductance wirewound resistors with a 
temperature coefficient of less than + 0.0015% 
per °C. 

The capacitors C, and C, are each made up of a 
silvered mica capacitor in parallel with a polystyrene 
capacitor. The mica capacitor has a positive temper- 
ature coefficient, the polystyrene capacitor has a 
negative temperature coefficient and their capacities 
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are proportioned so that the combination has a 

substantially zero temperature coefficient. 

The feed from the output of the first stage to Tr4 
has been taken from the emitter of Tr2 as this is a 
lower impedance point than its base. 

VR, provides an adjustment of the overall gain, 
and VR, and VR, provide sufficient adjustment of 
the resistance of the frequency determining resistors 
to take up the manufacturing tolerances of C,, C., 
R, and R.. 

The output of the oscillator is taken from a low 
impedance tap on the collector load of Trl. 

The switching currents flowing in the two halves 
of the centre-tapped windings of the switching 
transformers T1 and T2 must be carefully balanced 
to avoid transients at the instant of switching. The 
resistors R,, to R,. are made to a tolerance of ++ 
0.1%, and their resistance is high enough to swamp 
any differences in the forward resistance of the diodes. 
It will be noted that VR, has been connected so that 
the resistance across the primary winding of T2 is 
independent of the setting of the deviation control, 
VR,, thereby avoiding any change in the phase shift 
in the transformer itself. — 

Performance:-The performance of this oscillator 
may be summa rized as follows:— 

(a) The maximum variation of the arithmetic mean 
of the mark and space frequencies from the 
nominal frequency of 1000 c/s is less than 0.2 c/s 
as the deviation is varied from 0 to 50 c/s. 

(b) The variation in amplitude of oscillation between 
mark and space frequencies is less than 0.1 dB. 

(c) The frequency stability with change in temper- 
ature is less than 0.25 c/s for a temperature 
variation from 15°C to 30°C. 

Bandwidth:-The bandwidth occupied by an f.s.k. 

signal depends on three factors: (a) the frequency 

deviation, (b) the keying speed, (c) the time taken 
to change from “‘ mark ”’ to “‘ space ”’. 

The oscillator described in this article was designed 
for: (a) a maximum deviation of + 50 c/s, (b) a 
maximum keying speed of 50 bauds, (c) a “ rise time’ 
of less than 2 milliseconds, to change from “ mark ” 

o “ space ” 

It is of interest to calculate the bandwidth occupied 
when the oscillator is keyed to its maximum deviation 
at its maximum rate. It is well known that a perfect 
square wave contains all the odd harmonics of the 
fundamental, and would therefore require an 
infinite bandwidth. 

Fig. 8 shows the required variation of frequency 
with time, and this trapezoidal waveform has a rise 
time from zero to full amplitude of 1 millisecond. 

The general expression for a square wave 1s: 


CNP : : ; 
v = (sin wt + +} sin3 wt + }sin5 wt + etc.) 
7 
I msec 
_> <— 
+At 
fnom 
—Afr 
TIME ——>> 


Fig. 8. Trapezoid waveform with a rise time of | millisecond. 
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In this case, the amplitude of v is required to be V, 
or greater, in a time ¢ = 1 millisecond. At 50 bauds, 
the fundamental frequency is 25 c/s and 1 milli- 
second represents 9°. A little simple arithmetic 
shows that the first six terms in the series are neces- 
sary to achieve the desired rise time. The sixth term 
is the one dealing with 11 wt, so that the highest 
necessary modulating frequency is 11 times the key- 
ing speed of 25 c/s, which is 275 c/s. 

The problem may now be regarded as a frequency 
modulation one, in which the deviation is -- 50 c/s, 
and the modulating frequency 275 c/s, which gives a 


om 5 0.182. At this low modula- 
tion index? only the first-order sidebands have a 
significant amplitude, but it is essential that these 
sidebands should be present at their proper amplitude 
and phase relative to the carrier, in order to achieve 
the desired rise time. 

The lower-order harmonics of the keying frequency 
produce sidebands at 25-c/s intervals on each side 
of the carrier. The fundamental component of the 
keying frequency, 25 c/s, has a modulation index of 2, 
and at this modulation index only the first four 
sidebands have a significant amplitude, requiring a 
bandwidth of -- 100 c/s. Similar calculations for 
the other harmonics of the keying frequency show 
that in no case is the bandwidth required greater 
than -- 275 c/s therefore the bandwidth which is 
necessary to pass the 11th harmonic of the keying 
frequency, i:e)-2° X 2275> = "550-c/s-1s te mi 
factor. 

The oscillator described in this article has a such 
faster rise time, and therefore occupies a much 
larger bandwidth, than is necessary. The output of 
this oscillator is modulated with 9 kc/s in a balanced 
modulator, and the sum frequency (nominally 10 
kc/s) is selected by a filter which has a flat amplitude 
response over the range 9,725-10,275 c/s and has a 
very low differential phase shift. The effective rise 
time of the oscillator is entirely controlled by the 
bandwidth of this filter. More limiting of band- 
width occurs in the transmitter and aerial circuits, 
which results in further increase of “rise time.” 


modulation index of 


Summary 


The oscillator described above was designed with a 
low nominal frequency, and low deviation. However, 
the principle used would be quite suitable for much 
higher frequencies where one would probably 
require k to be less than 0.1. This type of oscillator 
has two chief advantages over those mentioned in 
the introduction. These advantages are (a) the mean 
frequency is substantially independent of deviation, 
and (b) the amplitude of oscillation is identical on 
both “‘ mark” and “‘ space” frequencies. 
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LETTERS 


LO THE-EDITOR 


The Editor does not necessarily endorse opinions expressed by his correspondents 


Logic Symbols 


IN the current series of ‘“‘ Elements of Transistor Pulse 
Circuits,” your contributor T. D. Towers is filling a long 
felt need very lucidly, and I for one read his articles as 
soon as I receive my copy of Wireless World. However, 
I was disturbed to see his comments about symbols for 
logic gates in the October issue. 

There are‘ certainly many different types of logic 
symbols at present in use in Great Britain, let alone 
those in use in Europe and in the U.S.A. etc., most of these 
logic forms have some advantages and many confirmed 
supporters. But in an article introducing the subject to 
new readers, surely it is worth while using the symbols 
described in Supplement 5 of the British Standard B.S.530, 
even if they are not all ideal? These symbols are almost 
‘mandatory in Service publications and are familiar 
to most of the adherents of other logic systems. In the 
B.S. symbols, circles are generally used for gates, and a 
circle can be scribbled on the back of an envelope at 
least as easily as a rectangle. Also, a negatory bar, or a 
negative symbol (—) is simpler and more explicit than 
the little half-moons indicating NOT of Mr. Towers’ 
symbols. I expect that the artificial shading on Mr. 
Towers’ gates was added for artistic effect, but to the 
uninitiated it is an added complication, and serves no 
useful purpose. 

Also I deplore the use of UP and DOWN in reference 
to the signal inputs to the gate circuits. While these 
terms are fairly clear when UP refers to positive, as shown 
in Mr. Towers’ circuits, this is by no means general; 
especially when p-n-p transistors, drawn with the supply 
line (—ve) at the top, are concerned. The terms Affir- 
mative and Negatory have the advantage of being less 
ambiguous, but are long-winded, and most people would 


OR 
Or + O- 
NOR NOR 


SIGNAL 
CONTROL 


SIGNAL ee 
INHIBIT 
{3} or 


NON-EQUIVALENT 
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prefer the standard nomenclature of “1” and “0”, 
provided that these terms are clearly defined at the start 
of the text matter. 

There is one other point that is worth mentioning and 
that is the complementary relationship of AND and OR 
gates. For example, an AND gate for positive (+ ve) 
input signals can be used as an OR gate for negative 
signals, and an OR gate for positive signals becomes an 
AND gate for negative signals. 

These are minor criticisms, however, and I look forward 
to the day when the whole series is published in book 
form—it will surely be one of the most useful books 
on transistors then available. 

Welwyn Garden City. R. B. GREEN 


YOUR contributor T. D. Towers, in stating in his artic'e 
in the October issue that ‘‘ the normal NOR symbol 
can also be represented as an OR symbol with a NOT 
symbol in each input line” implies a logical equivalence 
in these two representations. In fact the NOR con- 
figuration is logically equivalent to an AND symbol 
with a NOT symbol in each input line. 
Kilmarnock. E, KEATING 


The author replies: 

Mr. Green’s comments on my symbology are, alas, 
only too true. As a member of various VASCA & 
B.S.I. committees, I am not unaware of B.S.530, 
Supplement 5. My excuse for the symbols I use are 
that they were used by Millman and Taub in their 
classic “Pulse & Digital Circuits” on which I was 
teethed. If I can be excused a horrid mixture of 
metaphor and parodied cliché, “You can’t teach a 
toothless cur new tricks”! (Also I draw my own 
sketch circuits and find a straight edge always to hand, 
where a compass may be difficult to find.) 

As to my use of “up” and “down”, I defend this a 
bit more vigorously. With some considerable experi- 
ence of explaining and teaching digital circuitry, I have 
found “up” and “down” the most effective terms to 
use to get things over to the newcomer. However, I 
cannot but admit that standardization in this, too, would 
be most welcome. 

Finally, I deliberately omitted the complementary 
relationship of “AND” and “OR” gates. It is an 
interesting logical. fact (and invariably quoted in extenso 
in textbooks), but in practice I find it of little help in 
the practical approach to logical circuit design.. 

I must thank Mr. Keating for pointing out the error 
—a simple drafting mistake in Fig.89(b) on page 538 
of the October issue. This should* show an “AND” 
in-the right-hand box, and the text’ a few lines above 
the diagram should be amended accordingly. _ 

TD: TOWERS 


Elements of Transistor Pulse Circuits 


MR. BILSTON’S method of design (November issue 
p. 560) is straightforward enough, but could not he 
still further simplify his formula by omitting the terms 
Vanieat) and Vorisas) except in the formula for Rg? 
These voltages will normally be small enough to be 
neglected in comparison with the other voltages. For 
example, from the OC75 characteristics, the collector 
bottoming voltage in grounded emitter is given as about 
100mV. The base input voltage will presumably be 
even smaller. In this case the formula become very 
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simple indeed. I wonder if Mr. Towers agrees to 
these simplifications? 
P. G. M. DAWE 


Institute of Experimental Psychology, 
University of Oxford. 


Mr. Bilston replies: 

Anyone having a hand in practical engineering will 
I am sure recognize the difficulty of generalization. 

In my attempt to simplify the conclusions of others 
with regard to the Schmitt my goal was to enable the 
derived expressions to be applied without the necessity 
of specifying exclusion of certain types of transistor. 

Using very cheap Ge devices the main factors will 
vary with leakage current and need to allow very 
low gains to be used; alternatively with high-gain Si 
devices the voltages across the transistor would show a 
lange effect if the expressions ignored these parameters. 
It is possible, using my method, to derive a circuit 
which cannot work. However, using normal engineer- 
ing intuition the expressions have the advantage of 
allowing for the worst practical case. 

Mr. Dawe may be interested to consider the case of 
using silicon transistors when, although his “ simpli- 
fications” would not apply, the base divider current 
of Q2 may be decreased by about an order of ten before 
the effect shows in the practical operation of the circuit. 

Errata: In the circuit diagram which accompanied 
my letter (p. 561, November issue) the transistors should 
have been shown as n-p-n types and the expression 
for Ry should have read Vi ~ Vsetn 


ia9 1p > 


D. R. BILSTON 


I HAVE greatly appreciated the excellent series by Mr. 
T. D. Towers, but would like to comment on his design 
method for Schmitt trigger circuits in the August issue. 
It is very evident that something is amiss when it is 
realized that for a base current of Vo/Ry her m:n, (page 405, 
column 2) the minimum current through the cross- 
coupling resistor R; is required to be 11 Vo/Ryhpamins 
which in the example cited would be 1.32 mA. This would 
produce a voltage drop of 15.9 V in R;, whereas the supply 
voltage is only 12V (or 10V, it is not clear which). 

The simplified approach used by Mr. Towers can 
readily be modified to yield an unambiguous method, 
which includes a test as to whether the initial require- 
ments are physically realizable. All the formulae given can 
easily be verified, using Mr. Towers’ original assumptions. 
His Fig. 70, page 405, is included for reference. 


A. 


(a). Select a value of R; low enough to drive the output 
load resistance, and make Rg = Ry. (It can be shown that 
the circuit will always be regenerative under these 
circumstances.) Select a suitable supply voltage Voo, and 
establish the desired values of the upper trip voltage 
Vv and lower trip voltage Vz, (this last value may or may 
not be physically realizable, as will appear as the design 
proceeds). Select a suitable transistor, and establish 
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its hr msn when saturated; this value is usually less than 
that quoted as hy); ,,;, for normal operation. It is then 
required to evaluate Vo (the peak-to-peak output voltage) 
and Rs, Ry and R;. 


(b) Vo = Veo = Vu © x ciacese clone ee (1) 
fe Vo Ra (2) 
(c) : Ry = Wa 
Evaluate a parameter H, such that 
eeVoor eh Beco : 
je B= v7, R, Loo. cee Ba) 


Provided that H is positive, but less than Vo/Vy, the 
design is physically realizable. Otherwise either Vj, 
or the other original parameters selected must be changed. 
Assuming these conditions are met, R; can then be written 
in terms of Ry: 


R; = HR, — Rg See ee ee ease se ereees (4) 

(e) Determine the value of mR, from the equation:— 
1 Vv 

n Rie? Re hee en a ate eee Ie (5); 


(m is actually the ratio ipo gerwar/?B2 min for saturation 


Mmin 1S Obviously 1). 


(f) Determine the minimum usable value of R,; 
Ry min — R;/H see esens eee rere eee (6) 


Knowing the value of n Ry from eqn. (5), this will give 
the value of 7,,,,. Select a value of n between 1 and 
N max (about 3 is most suitable), and from the value of n Rg 
obtained above, evaluate Ry. Hence evaluate R; from 
eqn. (A). 

Using this method, the conditions given by Mr. 
Towers are found to be unrealizable in a saturated 
circuit, but they become realizable for Voc = 10V, 
R, me Rs ae 1kQ, Hep min ear 50, Vu =A4 V; Vi ae BNe 
Using 2 = 3.3 (Minaz = 22) this gives Rz = 8.2 kQ, 
Ry =5.6 kQ. 

Conversely, the method can be used to evaluate a 
given circuit. Given Voc, hrmmins Ris Ros R33; R, and R;, 
we can proceed as follows, assuming for the moment 
that Q2 is saturated. 


Vie ae en. a) ae (7) 
Vo = Vee — Vo: sik) sets ap eee (8) 
Hak Rs eee (9) 
and for saturation this ia be less than Vo/Vu. 
Vi= Se (10) 
H + R, +1 
Reha Ge 
poe a (11) 


4 

The value of m will determine by what margin Q2 is 
Saturated, remembering that m must be greater than 1 for 
saturation. 

These methods have been extensively tested by com- 
parison of predicted with measured parameters, and have 
proved most satisfactory. 7 

Parkville, N.2, Victoria, D. J. DEWHURST 

Australia. 


Mr. Towers’ comments: : 

I agree with Mr. Dawe that with germanium tran- 
sistors you can ignore Vguiq:) aNd Voxieqy) in the first 
order design of a Schmitt trigger. You only need take 
them into account with some silicon transistors at low 
supply voltages. 

I found Mr. Bilston’s design formulation interesting. 
The simplified design I gave was determinedly practical 
—too determinedly in the event, as it will work only 
for a limited range of design parameters. Several 
correspondents have kindly gone to the trouble of 
writing in on this point. In particular I have to thank 
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University of Melbourne ~ 


reg ed 


Mr. M. D. Thomas, of Benson-Lehner, Southampton, 
for a very helpful critical examination of the factors 
involved. A particularly useful modified design is that 
suggested by Dr. D. J. Dewhurst. 

T. D. TOWERS 


Blocking Oscillators 


WHILE Mr. T. D. Tower’s useful article (Sept. issue) 
on blocking oscillators is still fresh in our minds, I should 
like to bring to notice a monostable blocking oscillator 
circuit which has only small dependence of pulse length 
on applied load. The idea is to use RC timing in the 
base circuit, but also to swamp the base current through 
the transistor with a fixed current from a supply rail. 
Fig. 1 shows the simplest form, in which the transistor 


+V; 
Fig.{ 


TRIGGER 


a 


is normally held off by the forward voltage across the 
diode D1. When the circuit is triggered on, the condenser 
C, is charged by a current determined by Vj, (across the 
base winding) and the resistance R,. It is assumed that 
the initial charging current exceeds that throughR, 
by enough to bottom the transistor. As C, charges, the 
current through R, falls until it is insufficient to drive 
the transistor as well as supplying R,. The transistor 
switches off and C, discharges through D1 and R,. 
Provided the current V./R, is several times the base 
current required by the transistor to drive whatever 
load is applied, the pulse duration is given approximately 


As R,V 
= oY1 
a $6 =-GARy logeR v, 
Termination of the pulse occurs at a well-determined 
point. 


The need for two supply rails may be avoided by the 
arrangement of Fig. 2. Cy, is a large capacitance and R; 
is chosen so that the current through D2 during the 
pulse is easily replenished between pulses. This circuit 
requires less triggering current than that of Fig. 1 and 
the pulse length is reasonably independent of V, as well 
as of the applied load. An astable version can easily 
be made. 


O +V, 


Fig.2 


TRIGGER 
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I was going to say that the transistor involved was 
an OC42, but shall now have to admit that I have forced 
myself into drawing the circuit in the way I consider 
best, positive up (as for the oscilloscope), but have 
modified it for the benefit of those of you who prefer 
your collectors at the top 

Derby. R. O. RIDLEY 


Rolls-Royce Ltd., Aero Engine Division 


Practical Transistor Circuit Design 


I WOULD like to comment at some length on the recent 
series of articles by Mr. G. P. Hobbs. They have so far 
been disappointing—his timidity in stating that it is 
“treading on the most dangerous ground ” to put for- 
ward a design philosophy seems to expose his own lack 
of any such philosophy. 

My main criticisms are: 

(1) The reader is being taught to analyse circuits in a 
loose inaccurate way. (Note, analyse not design). 

(2) It is not helpful to continually draw comparisons 
with valve circuits. Many (young) designers have never 
used valves. In any case it may inhibit the invention 
of new circuits and techniques more suited to transistors. 

(3) The engineer does not “‘ throw up his books in 
despair ” when confronted with several equivalent circuits. 
On the contrary, he is grateful to the analysts for having 
derived them, and merely selects the one most appropriate 
to his needs. It is the mixing up of several sets of para- 
meters which leads to confusion ! 

(4) The terminal conditions under which h-parameters 
are measured are not stated, nor are we told how to use 
them. It may be laudable for manufacturers to quote 
them, but as they are not fully explained by Mr. Hobbs, 
they can only cause confusion. The hybrid-7 and equi- 
valent-T circuit parameters are also mixed. 

(5) Mr. Hobbs seems to have arrived at some erroneous 
conclusions. He states that the input resistance of the 
common emitter amplifier is fr,/2 if the load is infinite. 
Under such conditions, no signal current can flow 
between collector and emitter, so all the emitter current 
flows in the base. This means that the mutual conductance 
and current gain are both zero, so one would expect 
the input resistance to be just r, + r,. These conclusions 
are supported by analysis of the equivalent-T circuit. . 
Where does the discrepancy arise? 

The hybrid 7 circuit turns out to be not very “ reward- 
ing,” as its parameters are approximate and take no 
account of the variation of current gain with load. The 
theoretical maximum gain obtained from the equivalent-T 
network is r,/(r, + 1,) which again, reasonably, does not 
depend on §, unlike the value Mr. Hobbs arrives at. 

The voltage feedback fraction is approximately 
(1 + f)r./r,. which is not the reciprocal of the maximum 
gain figure. 

(6) The equivalent-T network also provides different 
answers for output impedance. They are approximately 
r,/B for an infinite source impedance, and r.(r. + 1/8)/ 
(r, + ry) for zero source impedance. Whence come 
all these factors of two? 

(7) The sample calculation appears to give an over- 
estimate of gain due to ignoring r, (which is greater than 
yp). Further, the standing base current of 80uA does 
need explanation as in general, d.c. current gain is not 
equal to small signal current gain 7,’. 

Camberley, Surrey. MM. GILBY 


The author replies: - 

My attempt to resolve the equivalent circuit into 
something practical that an engineer can grasp obviously 
failed for Mr. Tiley. Because he is working from the 
equivalent-T network against my choice of the hybrid-7, 
he has a different set of parameters which cannot be 
immediately compared. My line has been to give 
magnitudes to the quantities whose significance is 
important in a circuit, and I opted for the common emitter 
hybrid-7 equivalent circuit for very good reasons. 
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Onze reason is the simple way in which internal feedback 
in the transistor is represented, and another (despite 
Mr. Tiley’s remarks) is the similarity that this model 
has to the valve equivalent circuit—and incidentally 
the author comes from the school of young designers 
who have had little to do with valves. 

~It was obviously not my intention to produce theory 
(nor to go into the full definitions of the h-parameters 
which were included to enable manufacturers’ data on 
these to be used with the equivalent circuit) but it will 
now be necessary briefly to look at the equivalent-T 
circuit. Together with the equivalent-T circuit drawn 
for common emitter operation, I have set out the input 
and output resistances and voltage gain. I will deal 
with Mr. Tiley’s factual criticisms shortly, but would 
first like to point out two pitfalls. 

(1) The current generator is not across the output 
and the form of internal feedback is obscured. 

(2) Tae resistor r,”, is not the emitter resistance given 


by = ohms. (The parameters are denoted by r,”, 1,” and 


r.’ toavoid this confusion. The reader may like to refer 
to pages 81 and 82 of the ““Mullard Reference Manual 
of T'ransistor Circuits.’’) 

Tne equivalent-T network is, I believe, deceptively 
simple; it does give the same information as the hybrid-z 
circuit and is, of course, as accurate as the number of 
elements it contains. 


“ 
Pe 


COLLECTOR 


EMITTER 


The extrinsic base resistance is ignored and unity 
is neglected in comparison to 8. The voltage feedback 


factor, 1/pis a approx. 
: 
- { 
Input Resistance, R;, = ry” + 7,”. fet Res 
Fe /B os R, 
which for R, = 0 becomes r,” + Br,” 
and for R, = o becomes r,” + r,” 
Pics swipe hen ee 


Output Resistance, Roy: =.-——-+ r,”. — = 
ha B Ce Sly NG 
which for R,= ~ becomes 
Tei am Bae x to. /B 
and for R, = 0 becomes 

hie or 1, /B) 
r,s 


re" ae Te 
i R. 
Voltage Gain, A, = i, pe Re 
ee 8 aR (EP) 
B re 


which for R, = oo becomes 
tee 
Meg as ri," 

Tt is not true to say that the parameters of the hybrid-z 
circuit take no account of the variation of current gain 
with load—this point was dealt with on page 435, middle 
of column 2, in the September issue. 

To find the relations between the parameters of the 
two equivalent circuits we can examine R,, for zero 
load and R,,,; for zero R, giving: 

Tatgcte = fori Pte, WE hy = eB ar oe aL) 
re ute: es ee = at fae -,| 
B ry B i ea are Ye 


We also have that the voltage feedback Ror = 


pr,” |r.” which gives in eqn. (2),r¢. = pr, ( se ;)-Q). 


re— Ve 
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So far this is quite general but if we take the value 
of 7,” equal to r,/5, as given for example in equation 
2.38a on page 44 of R.F.. Shea’s book “ Transistor 
Circuit -Engineering,” we obtain r,,=pr,. The 
theoretical maximum gain becomes p, the reciprocal of 
the feedback factor, and from (1) and (2) we also get 
Yp'e = 2r,".and r.,.= 2r,”/B. According to a footnote 
in the above. reference r,” can vary either side of the 
value r,/2 whilst according to the derivation of the equiva- 
lent circuit from the basis of a transmission line it comes 
to exactly r,/2 (in my-opinion because the transmission 
line is. assumed uniform). - Whether or. not the factor 2 
is representative of an ,actual transistor depends on 
how closely the transistor fits the model chosen. My 
measurements ifdicate. a-good fit for most types. Of 
course, one can leave the equivalent circuit in its general 
form with r,, indeterminate, as Mr. Tiley would prefer 
for his analyses, but as there is this close link between 
Ye and pr, given by equation (3), it is sensible for. 
design purposes to adopt the simplest value. It is 
interesting to note that transistors made with a very 
small degree of internal feedback exhibit-a very high 
output resistance and one would obviously adopt the 
hybrid=7 circuit to describe these. 
-Perhaps we can ascribe my “ erroneous conclusions ” 
to the “mixing up of several sets of parameters ”— 
on someone’s part? Dealing specifically with item (5), 
R,;, for Re = c is r,” +r,” which is, approximately 
ry’ or Br,/2. The mutual conductance does not go to zero 
when R, tends to infinity (the collector current remains 
fixed and obviously .a limiting condition is being dis- 
cussed), but the current gain, as distinct from , is 
reduced to zero. There is still, of course, a current 
Bi, from the current generator passing through 1r,”/B + 1. 
On point (6) Rou; for R, = o is r,’/8 which equals 
r,./2, and R,, for R, = 0 must be r,,. The first part of 
point (7) isn’t clear to me; the second point is valid 
criticism although I didn’t think it opportune to compli- 
cate the sample calculation with the difference between 


hy. and hyp. 
G. P. HOBBS 


Microwave Levitation:—U.S. Air Force officials recently 
attended a demonstration by the Raytheon Company of a model 
helicopter driven by rectified current derived from an array of 
4000 ‘‘dipole diodes’’ in a vertical beam of microwave energy. 
The power used is stated to have been 5 kWand the frequency 
is deduced to be of the order of 1,500 Mc/s. The project forms 
part of an aerospace programme to supply power to hovering 


vehicles. 
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Marconi Self-Tuning H.F System 
—the first in the world to be station 
planned from input to output 


MST drive systems 
for h.f transmitters 


MST drive systems meet all CCIR Recommendations 


H1601 


Comprehensive synthesizer drive assembly for two 
independent transmitter channels 

Inputs: audio frequencies (6 kc/s bandwidth) or d.c 

Outputs: modulated signals at radiated frequencies, 


2 W p.e.p 


Types of modulation: i.s.b with floating carrier, pilot 
carrier or fully suppressed carrier; 
d.s.b; c.w 400 bauds; f.s.k 200 bauds or 


3500 bauds; frequency 


Frequency range: 2—27.9999 Mc/s 
Frequency selection by decade dials on frequency 


synthesizers 


Stability: determined by 1 Mc/s master frequency 


H1605 
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shift diplex 


H1601 


1 Mc/s master frequency source 
Frequency stability: -+ 1 part in 10° 


One-man control 


With the compact MST drive system, self- 
tuning transmitters and MST control and 
monitoring equipment, one man can operate 
an entire transmitting station from a central 
point. 


= J J 

reliability 

All units (except the distributed amplifier) 
are fully transistorized and use printed 
wiring. Each unit has a separate power 
supply. The 1 Mc/s master signal distribu- 
tion is duplicated, and the master frequency 
source uses three oscillators to ensure 
immediate automatic changeover in the event 
of output failure or excessive frequency drift. 


ao, 


breakthroug 


versatility 


Any drive channel can generate any type of 
modulation. F.S.K and f.s diplex signals are 
generated by shifting the frequency of 2 kc/s 
or 4 kc/s tones—thus one transmitter can 
radiate simultaneously two or more telegraph 
channels and an s.s.b channel. 

Plug-in modules give switch selection of 
services normally required. Logic circuits 
prevent selection of two conflicting services. 
Extra plug-in modules can be supplied for 
any other types of modulation. A wideband 
amplifier simplifies frequency selection to a 
single operation—adjustment of the synthe- 
sizer decade dials. 


Marconi telecommunications systems 


The Marconi Company Limited, Communications Division, Chelmsford, Essex, England 


~ 
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Increased operating range for h.f., AM and 
SSB transmitter/receivers, is provided most 
economically by the Redifon Linear Amplifier, 
Type GA.406 which boosts r.f. output to 750W 
p.e.p. from 50W p.e.p. over 2-18Mc/s. 


@ Four operating channels—three pre-set, one 
continuously tunable @ Remote-control channel 
selection @ Fully automatic Send/Receive 
Switching @ Front panel control for switching 
amplifier out of circuit @ Comprehensive 
metering for quick setting of different 
frequencies @ Optional v.s.w.r. indicator 
@ Silicon diode power unit @ Standard rack- 
mounting unit (14 x 19 x 182 in.) or housed in 
cabinet as required. ; 


Fuli technical information 
will be sent on request. 


Redifon LIMITED COMMUNICATIONS SALES DIVISION | 
Broomhill Road, London, S.W.18 ; 
Tel: VANdykKe 7281 | 


A Member Company of the Rediffusion Group 


’ 
: 
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WORLD OF WIRELESS 


1.T.A./B.B.C. Co-operation in Engineering and Research 


THE section of the 1963/64 report of the Independent 
Television Authority covering engineering states, “‘ The 
year has been noteworthy for the large measure of 
engineering and research co-operation between the 
I.T.A. and the B.B.C, in the planning and provision of 
joint transmitting facilities at existing and new tele- 
vision stations.”. This has arisen, it says, as the result 
of three separate, though related, factors. One was the 
Government decision to use the unallocated v.hif. 
channels in Band III to extend and improve the cover- 
age of the present 405-line services of both organiza- 
tions. Another was the decision to use the u.h.f, bands 
for the provision on the 625-line standard of any addi- 
tional television services. The third was the proposal, 
still under review, that the u.h.f. bands might also be 
used for transferring the 405-line services to 625 lines 
by duplicating their transmissions on the new national 
network of u.hf. stations as it is progressively expanded. 
The Authority had to assume, therefore, that some time 
in the future it would be transmitting in the u.h.f. bands 
and, on this basis, technical and financial agreements 
were reached between the I.T.A. and the B.B.C. for the 


joint development of the u.h.f. station network both at 
new and at existing sites. 

No new stations were brought into service by the 
Authority during the year under review, but work was 
begun on eight stations to be opened before the end of 
1965 and on the modification of four other stations for 
u.h.f. operation. By the end of 1965 the Authority will 
then have thirty transmitters in,operation, Six of the 
new stations are to be unittended relays—at Rumster 
Forest, Caithness (Channel 8, vertical polarization, 
30 kW e.r.p.); Angus (11-V-50); Scarborough (6-H-1); 
Sandy Heath, Bedford (6-H-30);} Membury, Berks 
(12-H-30); and Richmond Hill, Isle of Man (8-H-10). 
A new station is being built at Belmont, East Lincs 
(7-V-20) and a new transmitter to radiate the Welsh 
service (7-V-100) has been added at the St. Hilary, 
South Wales, station. Provisions are being made at each 
of these stations for their eventual use in the u.h.f. chain. 
The stations being modified for u.hf. operation are 
Winter Hill, Lancs; Emley Moor, Yorks; Black Hill, 
Lanarks; and Moel-y-Parc, Denbigh. The report gives 
predicted service area maps for the new stations, 


Electronics Industry Dinner 


THE recently formed Conference of the Electronics In- 
dustry, an organization comprising nine trade associa- 
tions which are concerned with the various sections of 
the electronics industry, held its first annual dinner in 
London on 10th November, at which the guest of honour 
was Earl Mountbatten of Burma, chairman of the 
National Electronics Research Council. 
Earl Mountbatten spoke of events leading up to the 
- formation of N.E.R.C. (see p. 449, September issue) and 
of its future plans. One of these is to tackle the “in- 
formation explosion.” To this end a committee has 
been appointed and has prepared a research project on 


the Scientific Dissemination of Information which has 


been placed before D.S.I.R. The system of information 
retrieval proposed by N.E.R.C. will use a computer to 
_ select from the hundreds of papers and articles published 
“every week the references to those of interest to each 
particular research worker throughout the country. In 
addition, a weekly listing of all new material will be 
provided, and there will be facilities for retrospective 
searching by computer. It is believed that the project 
will take three years to develop to the full, and it is hoped 
to make a major break-through in tackling the informa- 
tion retrieval problem. 2 
N.E.R.C. is also sponsoring an up-to-date survey of 
all electronics research that is being carried on through- 
out Great Britain, which will be made available to those 
in charge of research in Government establishments, 
universities, technical colleges and in industry. This 
should reduce unnecessary duplication and encourage 
the cross-fertilization of ideas. 


Pay-TV Ballot 


WHEN electors in the State of California went to the 
polls on November 3rd, in addition to voting for a 
president, and for government and local officials they 
also voted on the future of pay-television in their State. 
The opponents of pay-television, which was introduced 
over wire by Subscription Television Inc. in Los Angeles 
and San Francisco a few months ago, had a proposition 
included on the ballot paper which sought to outlaw 
pay-TV. We learn on good authority that the proposi- 
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tion, which was one of 17 on the ballot paper, including 
such questions as racial discrimination in real estate and 
state lottery, was successful. It is thought, however, 
that it may be held to be unconstitutional. 


Refurbishing Rugby 

GBR, the transmitter used for v.l.f. transmissions at 
the Post Office station at Rugby, is being modernized. 
The 16kc/s transmitter, which has been in service for 
40 years, is used for some 22 hours a day for morse 
transmissions and for the radiation of time signals four 
times a day. The output stage consisting of three panels 
each containing 18 water-cooled valves is being replaced 
by three vapour-cooled valve stages, and the lower- 
power stages by three wide-band amplifiers. This will 
enable the output power of 210kW to be doubled and 
will permit the use of f.s.k. in addition to hand-speed 
morse. ‘The aerial system, supported by twelve 820ft 
masts, was completely renewed a few years ago. 


The winner of the competition at the recent R.S.G.B. 
Radio Communications Exhibition to guess the number 
of soldered joints in a Racal RA71 communications re- 
ceiver was Mr. Buckby, of Corby, Huntingdonshire, who 
wins the set. There were actually 1,910 joints, and he 
guessed 1,911. Well over 1,000 tickets were sold for 
2s 6d each, the proceeds from which are being given to 
the Imperial Cancer Research Fund. 


Television by Wire—Speaking at the annual 
luncheon of the Relay Services Association on 10th 
November, Sir Ronald German, director general of. the 
G.P.O., said that 750,000 homes in the U.K. received 
television by wire and that there were 80,000 new 
subscribers last year. Alex. M. Lowe, chairman of the 
Association, predicted that in ten years time most of 
the homes in our cities will receive their sound and 
television programmes by wire. 


Instrumentation and Control is the title of a new 
special subject in Part III of the examination of the 
Institution of Electrical Engineers. ‘The first examina- 
tions will be held in June 1966. 
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Receiving Licences.—The number of combined tele- 
vision and sound licences in the U.K. increased during 
the first nine months of the year by 271,732, bringing 
the total at the end of September to 13,061,215. Sound 
only licences decreased by 164,050 during the nine 
months and now tctal 2,928,111, including 604,829 for 
sets fitted in cars—36,025 more than at the beginning 
of the year. 


The latest addition to the Printed Wiring Guides 
prepared by the Electronic Engineering Association is 
on “The quality of copper clad epoxide bonded glass 
fabric laminate, suitable for precious metal plating.” The 
guide is based on extensive work by several member 
companies of the Association and is obtainable free of 
charge from the E.E.A., 61 Green Street, London, W.1. 


This year’s Christmas Holiday Lecture for older 
schoolchildren arranged by the I.E.E. will be delivered 
by Dr. D. H. Parkinson, of the Royal Radar Establish- 
ment, whcse subject will be superconductivity. It will 
be given at Savoy Place, London, W.C.2, on 30th 
December at 2.30 and will be repeated at the same time 
the following afternoon. Admission is free but appli- 
cation for tickets, stating for which afterncon they are 
required, should be made to the I.E.E., Savoy Place, 
London, W.C.2. As accommodation is limited, parents 


An “Introduction to Industry ” course is to be held at 
the Chippenham Works of the Westinghouse Brake and 
Signal Company during the week 4th to 8th January, 
for senior pupils taking G.C.E. “A” level science sub- 
jects and leaving school in July 1965. Applications 
should be sent, by the end of November, to the Training 
Superintendent, Westinghouse Brake and Signal Co., 
Chippenham, Wiltshire. 


Whitworth Foundation Awards, worth up to £1,500 
per year plus dependants’ allowances as appropriate and 
tenable for periods ranging from three months to two 
years, will again be offered by the Department of 
Education and Science in 1965 for projects of research 
or study in engineering or in the teaching of engineering. 
Candidates, who must hold a degree or diploma in 
engineering, H.N.D. or H.N.C. in engineering with at 
least two distinctions, are required to submit a 2,000 
word paper describing the project which they would 
undertake if successful. Application forms are available 
from the Department of Education and Science (F.E.1, 
General), Curzon Street, London, W.1. 


A one day symposium on the “ Silicon gate-controlled 
switch,” or gate turn-off Thyristor, is to be held on 2nd 
December at the Enfield College of Technology, Queens- 
way, Enfield, Middx. Registration forms are available 
from R. D. Kitchener, head of the Electrical Engineering 


are asked not to accompany their children. 


Department. 


PERSONALITIES 


(Fee 2gn). 


Colo YG Wes Raby) ='G: BE: 
M.J.Mech.E., M.I.E.R.E., has been 
nominated president-elect of the 
Institution of Electronic and Radio 
Engineers for 1964/5 and will be 
giving his presidential address on 
December 9th. Trained at the 
Rugby works of the B.T.H. Com- 
pany (now A.E.I.) he joined the Eng- 
lish Electric Company in 1934 and 
became assistant general manager, 
on new developments and research. 
Col. Raby, who as a Territorial 
Officer in the Royal Engineers 
went to France with the B.E.F. in 
1939, was attached to the Ministry 


Col. G. W. Raby 


of Supply in 1941 as superintendent 
engineer and was concerned with the 
development and production of radar. 
He later became chief superinten- 
dent, Signals Research & Develop- 
ment Establishments at Christchurch 
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and Woolwich. Col. Raby, who is 
64, became deputy director (engineer- 
ing) at the Atomic Energy Research 
Establishment, Harwell, in 1955 and 
is now chairman of Atomic Power 
Constructions Limited. 


Sir Jules Thorn, chairman of 
Thorn Electrical Industries, has suc- 
ceeded C. QO. Stanley, chairman of 
Pye, as president of the British Radio 
Eguipment Manufacturers’ Assccia- 
tuuon—the domestic sound and tele- 
vision equipment makers’ association. 
Mr. Stanley who became the Associ- 
ation’s first president in 1962 has 
relinquished the presidency at his 
own request but is continuing to 
serve as a member of the president’s 
committee. 


A half share in the Nobel Prize 
for Physics has been awarded to Dr. 
Charles Townes, of the Massachu- 
setts Institute of Technology, and the 
other half to two Soviet physicists, 
Professors Nikolai Basovy and Alex- 
ander Prokhorov, of the Academy of 
Sciences, Moscow, for their “ basic 
research in the field of quantum 
electronics” which lead to the 
development of masers. Dr. Townes, 
who is 49, has been provost of M.I.T. 
since 1961. He has been a Fulbright 
lecturer at the Universities of Paris 


and Tokyo, was a consultant to Pre- — 


sident Eisenhower’s Scientific Advi- 


_sory Committee and, before joining 


M.I.T. in 1961, was a director of 
Research for Defence Analysis, a 
non-profit organization in Washing- 
ton, run by nine universities. 


J. M. Wilson, B.Sc., F.R.I.C., man- 
ager of the semiconductor division 
of Standard Telephones & Cables 
for the past year, has been appointed 
general manager of the radio divi- 
sion in succession to K. P. Wood 
who, as announced last month, is now 
marketing director. Mr. Wilson 
graduated with honours in chemistry 
at University College, London, in 
1947 and that year joined Standard 
Telecommunication Laboratories 
subsequently becoming responsible 
for the semiconductor materials 
group. In 1958 he joined the recti- 
fier division as head’ of the silane 


J. M. Wilson 


silicon department and in 1962 be- 
came manager of the division. Since 
1963 he has been manager of the 
semiconductor division. Mr. Wilson 
was elected a fellow of the Royal 
Institute of Chemistry in 1955. 
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The Rt. Hon. Anthony Wedgwood 


Benn, M.A.,. the new Postmaster 
General, was at one time chairman 
of the Labour Party’s Broadcasting 
Advisory Committee. Prior to his 
election to Parliament in 1950, Mr. 
Wedgwood Benn, who is 39 and is a 
graduate of New College, Oxford, 
was for two years a producer for the 
B.B.C. North American Service. The 
assistant P.M.G. is Joseph Slater, 
B.E.M., member for the Sedgefield 
Division of Durham since 1950. He 
is 60. 


A. Frank Boff, B.Sc., originator of 
the Boff snap-off diode which is used 
as an harmonic generator, has joined 
Racal Instruments Ltd., of Crow- 
thorne, Berks., as technical director. 
A graduate of London University Mr. 
Boff went to North America in 1950 
after spending a few years with 
S.T.C. and Marconi. While in 
America he was first with Beckman 
Instruments, of California, develop- 


A. F. Boff 


ing electronic instruments and from 
1954-57 with the Canadian Marconi 
Company, of Montreal, working on 
communication system design. In 
1957 he went back to the U.S.A. as 
manager of research and development 
for the Dymec Division of Hewlett- 
Packard. Four years ago Mr. Boff, 
who is 40, returned to the U.K. and 
has been technical manager of Hew- 
lett-Packard Ltd. 


Gilbert H. Metson, M.C., D.Sc., 
M.1.E.E., deputy director of research 
at the Post Office since 1962, is to 
succeed Reginald J. Halsey, C.M.G., 
B.Sc.(Eng.), F.C.G.L., IDRGs 
M.1LE.E., as director of srésearch 
when he retires on December 31st. 
Dr. Metson, who joined the Post 
Office as a youth-in-training in 1925 
at the age of 18, led the team which 
developed the long-life steep-slope 
pentode valves used in submerged 
repeaters. During the war he served 
with the Royal Signals and was 
awarded the Military Cross. He 
returned to the Dollis Hill Research 
Station in 1946. For his work on 
thermionic valves and particularly 
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the oxide-coated cathode he was 
awarded in 1958 the degree of doctor 
of science by Queen’s University, 
Belfast, where he earlier received his 
M.Sc. and Ph.D. following research 
on magnetron oscillators. Mr. 
Halsey, who won a Royal Scholar- 
ship to the City & Guilds College 
after serving a five year apprentice- 
ship at Portsmouth Dockyard, took 
an honours degree in engineering at 
London University in 1925 and two 
years later, at the age of 25, entered 
the engineering department of the 
Post Office. For the major part of 
his service he has-been in the re- 
search branch and became director 
of research in 1958. He was at one 
time assistant engineer responsible 
for submarine cable systems and in 
particular the British contribution to 
the first transatlantic telephone cable. 
Mr. Halsey is also a director of Cable 
and Wireless. 


E. D. Whitehead, M.B.E., B.Sc., 
M.LE.E., director of electrical in- 
spection, Ministry of Aviation, since 
1960, has been appointed director of 
electronics production (radar) in the 
Ministry in succession to E. C. Drew, 
O.B.E., M.I.E.E., who has become 
director of technical costings. Mr. 
Whitehead, a graduate of London 
University, joined the Scientific Civil 
Service in 1937 after a few years in 
industry first with G.E.C. and then 
Pye. In 1940 he went to R.A.E., 
Farnborough, and after three years 
became technical assistant to the 
director general of communications 
equipment. He was for six years 
secretary of the Radio Components 
Standardization Committee. From 


1951-57 he was assistant director 


electronic component production in 
the Ministry of Supply and for the 
following three years was in charge 
of the division of E.I.D. responsible 
for the inspection of electronic equip- 
ment, A photograph of Mr. White- 
head opening the Radio Communica- 
tions Exhibition is on page 610. 


L. F. Broadway, O.B.E., B.Sc., 
Ph.D., M.I.E.E., head of the re- 
search division of electric and Musi- 
cal Industries since 1956, has been 
appointed a divisional director. Dr. 
Broadway, who obtained a Ph.D. de- 
gree from both Bristol University 
and Clare College, Cambridge, joined 
the E.M.I. Research Laboratories in 
1933 at the age of 28. In 1940 he 
became head of c.r.t. and valve re- 
search and later head of vacuum tube 
research. 


Professor P. M. S. Blackett, F-R.S., 
who earlier this year resigned the 
headship of the Department of 
Physics at Imperial College, London, 
but continued as professor of physics 
and as pro-rector, has been granted 
leave of absence by the College to 
become deputy chairman of the 
Advisory Council being set up by 


the newly formed Ministry of Tech- 
nology. He has tendered his resigna- 
tion as a member of the National 
Research Development Corporation 
and as consultant to E.M.I. Profes- 
sor Blackett joined the staff at 
Imperial College in 1953. 


E. W. Yeomanson has been ap- 
pointed president of the Radio 
Society of Great Britain for 1965. 
He has been a member of the Coun- 
cil for the past six years and is at 


E. W. Yeomanson 


present executive vice-president. 
Mr. Yeomanson, whose call sign is 
G3IIR, also serves as a member of 
the Radio Amateur Emergency Net- 
work Committee. He has been in 
the telecommunications industry for 
30 years and is sales office manager 
of the Private Telephone Department 
of A.E.[. at Grosvenor Place, Lon- 
don, S.W.1. 


OUR AUTHORS 


M, V. Bond, author of the article 
on transistor r.f. power amplifiers in 
this issue, served his apprenticeship 
with the Electrical Inspection Direc- 
torate of the Ministry of Aviation and 
joined the transistor division of 
Standard Telephones and Cables as 
an apprentice engineer in 1961. It 
was while at S.T.C. that he carried 
out the work on which his article is 
based. Since February this year Mr. 
Bond, who is 24, has been with Tran- 
sitron Electronic Ltd., of London, 
W.5. He holds an amateur trans- 
mitting licence (G3NWEF). 


R. B. C. Copsey, a senior section 
leader in the Communications 
Laboratory of Redifon Ltd., at Craw- 
ley, Surrey, contributes the article 
on a single-channel transistor f.s.k. 
oscillator in this issue. During the 
war he was engaged on the develop- 
ment of transceivers for the Armed 
Services and from 1946-48 was a 
technical instructor, with the rank 
of lieutenant, at the R.E.M.E. Train- 
ing Centre, Arborfield. Mr. Copsey 
then spent a year with Philips before 
joining Redifon in 1949. 
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Introduction to 


Practical Transistor Circuit Design 


4.—THE BASE-EMITTER VOLTAGE AND SOME APPLICATIONS FOR DIODES 


By G. P. HOBBS.* B.A., Grad. 1.E.E. 


N last month’s article the influences of leakage 
current and current gain upon the working point 
of an amplifying stage were treated. Both 

influences occasioned the use of the stability factor 
for calculating the possible deviation in collector 
_ current, MI, away from a design centre. These 
two influences are by no means the only disturbances 
upon the operating current; certain other tolerances 
have so far been omitted to keep the story simple. 

One must, for instance, take into account the 
variation of base-emitter voltage with temperature. 
Then there are possible rail supply and resistor 
tolerances to be considered. Again, leakage in 
electrolytic coupling capacitors can bring about a 
shift in the working point. In short, the sum total 
of all these influences will be matched by a grand 
total of 4I.; the grand total representing the worst 
combination of tolerances. The design procedure 
can only be taken as fully comprehensive when 
all these contributors to JI, have at least been con- 
sidered. It would be in the interests of reliability 
for more attention to be paid to the systematic 
design of biasing networks and it is hoped that the 
method described in these final two parts of the 
series will provoke some thought on the subject. 
The system described has the great merit that it can 
easily be broken into its component parts and 
moulded to an individual’s requirements. 

Resistor tolerances and rail supply variations 
happily fall into line with the design centre system 
as their tolerances are given as percentages about a 
mean value. Their proportionate effect upon the 
standing current is usually apparent from the circuit 
and the contribution to AI, is simply a small fraction 
of the standing current, ie 


All electrolytic capacitors exhibiting leakage must 
disturb the working point of the stage to which they 
are connected, but where they are used as coupling 
capacitors to the high-impedance base circuit, the 
disturbance may be worth taking note of. A shift 
in the working point must be incorporated into the 
calculations for AI,, if a coupling component is not 
to make nonsense of the design centre system. 

Now the capacitor leakage current will pass both 
into the base of the transistor and into the biasing 
resistance R,. In splitting between these paths, 
it behaves in exactly the same manner as the funda- 
mental transistor leakage, Ippo. Accordingly a 
change in the collector current S times as great as 
the capacitor leakage must result. It is a simple 
matter, therefore, to add on the maximum capacitor 
leakage to Toyo max Wherever the latter occurs in the 


* The Marconi Company Ltd., Chelmsford, Essex, 
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design calculations. In counting the capacitor 
leakage in with Ioyo ..g, account should be taken 
of the directions of the two leakage currents in 
finding the extreme limits of possible total leakage 
current. The troublesome side of the problem may 
be more likely to lie in finding out what, under the 
specific circuit- conditions, the capacitor manufac- 
turer believes the maximum leakage to be. 


Temperature Dependance of V,;:—The final 
factor is the base-emitter, voltage Vp». Like all 
other transistor parameters, it is sensitive to the 
operating environment; notice needs be taken of the 
temperature and standing collector current when 
investigating its magnitude. For germanium tran- 
sistors the size of V,, is typically 250mV at 25°C 
and it has a negative temperature coefficient of 
between —2.5mV/°C and —1.8mV/°C (or even 
smaller). The numerically smaller values of the 
temperature coefficient apply to higher standing 
currents. At the same time, at the higher standing 
currents the magnitude of V,, is increased; this, of 
course, is partly due to the slightly greater hias 
voltage necessary to set up the higher collector 
current, but it is also due to the increased voltage 
drop across the extrinsic resistance. The extrinsic 
resistance is temperature dependent and its increasing 
influence at higher currents explains the change in 
the temperature coefficient. 
base-emitter voltage in a bottomed stage can be 
quite large—up to about 500mV in germanium— 
due to the predominance of the extrinsic resistance. 

For silicon transistors V,, is of the order of 600mV 
at 25°C and at a low standing current. The tem- 
perature coefficient, however, is the same as for 
germanium. Now the base-emitter voltage drop is 
directly represented in that fundamental diode 
equation which the physicists use (see previous 
article) and V,,, is greater for the silicon transistor 
because the binding energy of the electrons to the 
lattice is greater. The greater energy gap, it will be 
remembered, made the thermal generation of 
electron-hole pairs a far weaker phenomenon in 
silicon. It can now be added that it is no coincidence 
that as the maximum permissible junction tempera- 
ture is approached, the base-emitter voltage (at low 
standing current) converges to zero. As silicon 
types start off with a higher V,, at room temperature 
and the temperature coefficients are similar, the 


maximum operating temperature for silicon turns 


out much higher than for germanium. In practice 
the maximum temperature for silicon transistors may 
be limited not by this physical process, but by the 
mechanical construction of the device. 
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The magnitude of the 


pWhous ct aol 


Having found, preferably from data, the range of 
possible V,,, a mean value may be taken such that 
excursions +4AV,, on either side of the mean cover 
the range. If then the base potential were held 
constant, this change 4V,,, would be inflicted directly 
on to the emitter terminal. This state of affairs is 
closely met in a well-stabilized circuit featuring a 
value of R, several times smaller than the resistance 
presented by the base terminal, (r,’,+Rp). The 
change in collector current in the stabilized circuit 


is consequently Rand this will be the contribution 


E 

to Al,. 

Even for less precise calculations, a rough value for 
Ven 

Ry 
can have on the standing current. To keep the per- 
centage contribution to 4], within reasonable limits, 
at least 1 volt ought to be dropped across Rg by 
the standing current. 


shows the kind of influence that V,, changes 


Vn aS a Parameter for Measuring Junction 
Temperature:—This completes our discussion on 
the biasing of amplifying stages, but there are a few 
more things to be said about the base-emitter 
voltage. Happily there is a brighter side to the 
business of V,, variation: it will also provide an 
indication of the operating junction temperature. 
Previously it has been emphasized that for all 
transistor parameters it is junction temperature which 
is pertinent, but up to the present no hint has been 
given as to how information on this temperature 
can be elicited. First, therefore, a method will be 
given for actually measuring it. 

To begin with a calibration curve of base-emitter 
voltage versus temperature is obtained by heating 
the specimen transistor in an oven. It must follow 
that where there is no internal dissipation the junc- 
tion temperature will equal the case temperature. A 
thermocouple is attached to the transistor to measure 
the case temperature. The base-emitter voltage is 
measured by applying a fixed base current and the 
col'ector is conveniently left open circuit. With the 
transistor reconnected in the equipment, it is simply 
necessary to arrange to switch it momentarily back 
into the test conditions for measuring Vp,. The 
junction temperature is then read off from the 
calibration curve. There must, of course, be some 
instantaneous cooling of the junction as the transistor 
is switched out of circuit, but an immediate reading 
of Vgp, closely reveals the working junction tem- 
perature. 

Obviously this cannot be a quick test to carry out 
and for more general use a method for rapidly 
estimating the junction temperature from available 
data is required. As it is internal dissipation that 
raises the junction temperature, it will be information 
on the power rating of the device which will be of 
assistance, and in particular the dissipation derating 
characteristic with temperature. Fig. 1 shows 
some typical characteristics. 

The maximum permissible operating junction 
temperature for the example is 85°C. At an ambient 
temperature of 85°C, no power dissipation at all can 
be tolerated but at lower ambient temperatures 
the lower characteristic, marked 9j-am) = 0.4°C/mW, 
gives the permissible dissipation. The figure of 
0.4°C/mW is the reciprocal of the slope of the 
characteristic and is the thermal resistance present 
between the area of the junctions and the air sur- 
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rounding the transistor. In speaking of the junction 
temperature collectively we assume that there is little 
temperature gradient across the minute region 
embodying the junctions. The temperature gradient 
between this region and the surrounding air is on th 
other hand most significant. It takes place in two 
steps: from the junctions to the case and from the 
case to the surrounding ambient. 

Now let us suppose that 50mW is being dissipated 
in the example of Fig. 1. It can immediately be 
read off from the curves that the maximum allowable 
case temperature is 79°C and the maximum ambient 
is 65°C. The significant point is that under either of 
these two conditions the junction temperature will 
actually be running at its top limit of 85°C. Because 
the derating curves are straight lines, it must follow 
that when the power input to the device is 5}0mW 
the excess of junction temperature over ambient 
will always prove to be 20°C, and of junction over 
case temperature, 6°C. For a given power input 
we are enabled to read off the excess temperature 
Ti-amp OF Ty-casee Given the maximum anticipated 
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Fig. 1. Dissipation derating curves for a germanium 
transistor. 


ambient or heat sink temperature, the maximum 
junction temperature can be obtained simply by add- 
ing Tj-amp OF Ty-case respectively. In the example, it 
follows that a maximum ambient of 50°C will result 
in a maximum junction temperature of 70°C. 

The method gives poor accuracy because the ther- 
mal resistance quoted by manufacturers is a maximum 
limit and usually a conservative one at that. Further- 
more, the thermal resistance between the case and the 
surrounding air is very dependent on the packaging 
of the transistor within the equipment and on con- 
vection currents. A useful technique for checking 
on one’s calculations here is to measure the operating 
temperature of the transistor case by means of a 
thermocouple. 


Methods for Offsetting V,,, Drift with Tempera- 
ture:—To return to the disturbing effects that the 
base-emitter voltage change has on the working 
point, we now come to consider some methods for 
compensating the drift. The decrease of base-emitter 
voltage with temperature proves to be a linear func- 
tion over the small range around room temperature; 
the true function is exponential with absolute 
temperature, but the curvature of the characteristics 
will not show for, say, a 50°C temperature change. 

To compensate for the drift, a device with a similar 
constant temperature coefficient is required. Positive 
and negative coefficient resistors have been used, 
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but a more basic solution is to employ a further 
semiconductor junction—a diode. 

So long as R, is several times smaller than R, 
(Fig. 2), the forward biased diode, D1, lowers the 
base potential as the ambient temperature increases 
and tracks the V,, change. However, although 
ideally the junction temperature of VT1 is in excess 
of ambient by a fixed amount, in practice it takes 
time for the final junction temperature to stabilize. 
On switching on there will be a warming-up. period 
during which some drift between the diode voltage 
and the base-emitter voltage must occur. The 
most aggravating cases arise in power stages where 
there is a large temperature gradient between the 
junction and ambient; diode compensation can then 
only be considered as a partial corrective. 

The diode employed may be either germanium 
or silicon as both have a similar coefficient. The co- 
efficient will not necessarily precisely correspond to 
the V,,, coefficient and perfect compensation cannot 
be expected. A pair of transistors mounted within 
the same can and connected in a long-tailed pair 
arrangement offers perhaps the ideal solution to the 
drift problem. Again where a diode and transistor 
form part of an integrated circuit, excellent tracking is 


Fig. 2. Diode compensation 
for Vy, drift. 


obtained; without doubt the technique of micro- 
miniaturization pays dividends here. 

Compensation may also be effected with Zener 
diodes. Low voltage ones have negative coefficients, 
the coefficient is zero for diode voltages around 6, and 
the higher voltage Zener diodes have positive co- 
efficients. Fig. 3 illustrates the use of a positive co- 
efficient Zener diode connected in series with the 
emitter lead to offset the V,, temperature variation. 
The Zener selected has a temperature coefficient of 
the order of + 2.5mV/°C at the operating current of 
the OC84 transistor. The circuit is based on a series 
regulator and is used to supply a constant current to 
the focus coil of a vidicon camera’s yoke assembly. 
The OC84 transistor and the OAZ204 Zener diode 
are mounted together on the same heat sink to give 
good long-term stability. 


Base-emitter Protection:—This is an opportune 
moment to bring up a further use for diodes in con- 
nection with the base emitter junction. In Fig. 4 
diodes are incorporated to protect the junction from 
reverse voltage surges. Whereas the breakdown 
voltage, BV.,0, of the collector junction will be 


rated in tens of volts, the base-emitter reverse rating, 


BVeyo, Will in some cases be comparatively low— 
around 4 volts or even down to 500mV. As this 
junction is normally forward-biased, some sacrifice in 
reverse voltage rating is often made by the manu- 
facturers to gain greater merit in other directions. 
Permanent damage can be caused by exceeding the 
reverse rating and nothing is more exasperating than 
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Fig. 3. Current regulator with temperature compensation. 


fault finding for stages which have been accidentally 
“killed ” by a surge. Typical causes for such tran- 
sients are the sudden overload of a signal, or the flow 
of charging currents in electrolytic capacitors as the 
equipment is switched on or off. As capacitors 
charge at different rates in different parts of the 
circuit, it pays to fit protection diodes even where 
the need is not thoroughly proven. : 
The action of the diode in Fig. 4(a) is easily 
comprehended. Under normal operating conditions 
the diode is reverse-biased, but it becomes conducting 
when the base is driven negative; the maximum 
reverse voltage that the transistor can experience 
is the forward voltage drop of the protection diode. 
Fig. 4(b) is slightly more subtle and is of use where 
the input signal is known to swing below the emitter 
potential but where it is not desired that the input 
signal should be loaded by a forward-conducting 
diode. No direct protection against reverse bias is 
provided, but the reverse current is limited to that 


of the series emitter diode. Under forward-biasing’ 


conditions this diode is conducting, but on a negative- 
going pulse both the diode and the base-emitter 


INPUT. 
PULSES 


(a) 7G ER a © 


Fig. 4. Three methods of protecting the base-emitter junction 
from reverse voltages. 


(a) (>) 


Fig. 5. Ideally cut-off stages can be disturbed by leakage 
current, but attention to the value of Ry can assure a leakage 
current no greater than lego. 
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junction become reverse-biased. Of the two effective 
diod:s, the base-emitter junction has the lower 
reverse resistance and it is therefore the actual diode 
which bears the voltage drop. Should the breakdown 
voltage BV. be approached, the ratio of reverse 
resistances will increase even further and it will be 
quite impossible for any further rise of the base- 
emitter voltage to occur. 

Where a transistor is intended for switching stages, 
the BV,,30 rating will often be made greater than in 
the equivalent amplifying transistor. Nevertheless 
there is often a call for protection of the kind shown 
in Fig. 4(b). A further useful technique is demon- 
strated in Fig. 4(c) where a diode is used to d.c.- 
restore the input pulses to a level above which they 
can do no damage. 


Leakage Current in Pulse Stages:—Now that the 
discussion is definitely on switching circuits, it will 
be as well to consider leakage current in a supposedly 
cut-off transistor. In a bottomed transistor, the 
collector potential is uniquely fixed, but some drift 
is possible in a cut-off stage because leakage can 
never be reduced fully to zero. In Fig. 5(a) the 
transistor is held cut-off by the base resistor, Ry, 
being returned to ground. Nevertheless the collector 
potential will be slightly below the upper rail voltage 
because of the leakage. Where an input signal 
actually drives the base negative with respect to the 
emitter, the leakage current under the reverse bias 
will simply equal I,,,,. Where, however, in Fig. 
5(a) in the absence of a signal, I.,, is allowed to build 
up a sufficient voltage drop across the resistor R,, 
to forward-bias the transistor, the total leakage will 
_ be able to increase to I,y9. To prevent this highly 
undesirable state of affairs suddenly occurring at 
high temperatures, R, must be chosen to satisfy 
the condition Ry Vpn mim Where V gp min and 


a 


i 
Izo MAL 

Ic30 max both correspond to the highest anticipated 

junction temperature. In the extreme case when R, 

is zero, one is still left, of course, with the resistance 


Fig. 6. Potential distribution 
around a bottomed transistor. 


Vee Vee (sat) 


7p between base and emitter; and whilst the leakage 
current I.;, may be equivalent to 1..,, at room 
temperature, it may become more prominent at 
higher temperatures. 

The voltage required to forward-bias the stage, 
Vermino 18 Small, particularly so at high temperatures, 
so that it is prudent, where practical, to take the lower 
end of R, to a more negative supply. The alternative 
procedure is to raise the emitter potential, and Fig. 
5(b) demonstrates a simple expedient for achieving 
this with a forward-biased silicon diode. A silicon 
diode is used in preference to germanium because 
of the greater voltage drop, although other lines of 
action might include employing a number of diodes 
in series or a Zener diode. The maximum value 
that may be used for R, in Fig. 5(b) is greater than 


WIRELESS WORLD, DECEMBER 1964 


in Fig. 5(a); the condition is modified by adding the 


minimum diode voltage to Vig min: 


The Bottomed Transistor:—The potential dis- 
tribution around a bottomed transistor is illustrated 
by Fig. 6; Vu, is greater” than -V._(,,,). Both 
junctions are forward-biased and the device loses its 
amplifying properties. When the signal excursion 
of a common emitter amplifier suddenly carries th 
stage into bottoming, the output waveform is more 
than just clipped—it features a small superimposed 
signal that is not inverted; breakthrough of the 
input signal occurs directly through the forward- 
biased collector-to-base junction. 

But that is an aside; the relevant point is that 
Fig. 6 shows two forward-biased diodes: base-to- 
emitter and base-to-collector. In both cases the 
base is at the more positive potential (n-p-n. tran- 
sistors); Von(sq4) is actually a rather small voltage 


Fig. 7. Pulse shaper and buffer stage. 


difference between the two forward-conducting 
junctions but includes the voltage drop across the 
emitter and collector extrinsic resistances. The 
extrinsic resistances cause Voy (,,;) to increase with 
increase in bottoming current, but magnitudes 
of the order of 100mV are typical for either silicon 
or germanium. Again, because Vo:.,);) is the 
differenc> voltage between two forward conducting 
diodes, its temperature coefficient will not be ex- 
pected to follow the same pattern as for a single 
diode. The extrinsic resistances, however, are not 
without their influence on this matter and V<, 
does have a temperature coefficient which is positive 
and rather variable between transistors. 

To switch on a transistor it is normal to provide a 
reserve of base current, such that the stage is always 
fully bottomed—even where the current gain takes a 
minimum value. In providing ample base current, 
an excess of charge carriers is introduced to the 
base region and the removal of this charge causes 
some delay in switching the stage off again. The 
hole storage effect is always making its unwanted 
appearance, and some technique for the controlled 
bottoming of stages is worth carrying in mind. 
So finally in Fig. 7 an application for a diode is shown 
for limiting the base current of a fully on stage to the 
optimum value. 

The switching transistor is VT2; VT1 is normally 
off and its presence may be ignored for the moment. 
In the absence of the diode D1, the two base resistors, 


-R, and R,, would supply more than sufficient current 


to bottom the transistor. However the diode Dl 
conducts as soon as the collector potential falls 
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below the tap on the bias supply. As the voltage 
drop across R, lowers, so, of course, does the base 
current until a condition is reached where the 
transistor is almost but not quice bottoming. The 
collector potential can never manage to fall below the 
base potential and so VT2 can never truly enter-the 
bottomed state. There is no hole storage delay in 
switching off and VT2 base is simply driven negative 
from a low-impedance driving source (the emitter 
of VT1). Leakage current is limited to Iopo maz 
The output waveform is positive-going for a negative 
input drive, is of fixed amplitude and generally has 
faster rise and fall times than the input pulse. The 


circuit of Fig. 7 has been applied as a buffer stage 
for “cleaning up” a television camera blanking 
waveform. 
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THE Eighth Avionics Panel Symposium ‘was held in 
September at Church House, Westminster, on “ Radar 
Techniques for Detection, Tracking and Navigation ” 
under the auspices of the Advisory Group for Aero- 
nautical Research and Development, NATO. 

Of the 30 papers presented to nearly 400 delegates, 
some describing recent work others not so recent, those 
in the systems section proved to be most interesting and 
occupied more than half the agenda. 
cluded papers on MTI, Doppler systems, surveillance 
radars and space. applications: this latter inevitably gives 
rise to radar astronomy, an aspect which was discussed 
in several papers. 

Some of the least co-operative radar targets are the 
planets, but when the received signal is large enough, so 
that there is a margin left over from the requirements of 
straightforward detection, it is possible to gather much 
information about the target. R. M. Goldstein described 
methods of analysis (used for Venus) in one of the morn- 
ing session papers. Total power and power distribution 
measurements give directly the radar cross section of the 
planet and can be used to determine the surface char- 
acteristics. If a sine wave is transmitted the echo is 
shifted and broadened in frequency by the Doppler effect. 
Measurements of the shift have been used to determine 
the astronomical unit and Venus and Earth ephemerides. 
The Doppler broadening is caused by apparent rotation 
of the planet and a spectrogram of the echo power is 
equivalent to scanning the disc with a narrow slit parallel 
to the rotational axis so that inferences can be made 
about the scattering properties of the surface. Informa- 
tion of the nature of the surface can also be revealed 
by setting the receiver to receive the opposite sense of 
polarization, hence only even reflections will be received 
(reflection reverses the sense of circular polarization). A 
set of range-gates will divide the signal power according 
to the rotational axis so that inferences can be made 
trum from each gate a two dimensional picture can be 
built up. 

Moving target indication (MTI) systems using the 
technique of cancelling the stationary targets by delaying 
their echoes and using them to subtract the following 
stationary echo are unsatisfactory for slow target detec- 
tion on the ground due to a fairly low sub-clutter visi- 
bility factor. A matched filter using five channels 
consisting of a range-gate to which the video-frequency 
signals to be filtered are applied and a Doppler filter 
which is a band-pass filter representing that spectral 
band of the moving echo spectrum which is nearest to 
zero frequency has been used and was described by 
C. van den Broek (Pulse Doppler Radar). For fast tar- 
gets, the filter covers a bandwidth of 120 c/s-2,000 c/s 
detecting targets with velocities of about 4m.p.h.- 
120m.p.h. For slow targets the filter has a narrower 
bandwidth and velocity range is 1.2 m.p.h.-5.5 m.p.h. 
When the rader is in use, a gating pulse selects a target 
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The section in- 


AGARD RADAR SYMPOSIUM 


scale by means of a handwheel, whilst another controls 
the antenna. The Doppler filter feeds into a loudspeaker 
so that the controls are operated for maximum volume 
and give azimuth and range directly. The Doppler 
sound is used to discriminate between classes of targets. 
It is hoped that by increasing the number of Doppler 
filters and strobing gates and by the use of processing 
systems it may be possible satisfactorily to solve the 
problem of detection of low-flying aircraft. 

Area MTI, the name given to systems which detect 
targets by change in plan position from scan to scan, 
makes the least severe demands on a radar system. 
Storage tubes have been used for some time in area 
MTI where cancellation of permanent echoes can take 
place by reading out store information by a separate 
electron gun and subtracting from incoming radar sig- 
nals. The direct view storage tube in which a previously 
written charge pattern can be erased by further 
“ negative’: writing should shortly find more applica- 
tion in echo suppression. Another aspect of MTI 
touched on by P. Bradsell in his paper “ MTI, Survey 
of Developments since 1948” was the conversion of the 
video signals into digital form for subtraction. Coherent 
video signals are quantized into a number of amplitude 
levels—100 for 40dB cancellation—then coded into 
binary words and a computer used for subtraction, 


A QUIZ 


NO prizes are offered, but do you know the answers to 
the following questions? 


What are the connections for an AF125 transistor? 

What length should the radiating element be for a chan- 
nel 23-33 aerial? 

On what frequencies do transmitters for the radio con- 
trol of models operate? 

How many countries have adopted the 525-line standard? 

What are the connections for an AF125 transistor? 

What is the address of VASCA? 

Is a licence needed for “inductive ” paging systems? 


What channels will be used by the B.B.C.’s first group 
of high-power u.h.f. television staions? 


If you do not know the answers you should get a 
copy of the Wireless World 1965 Diary, the information 
section of which will answer these and 1001 other 
questions so often asked of the man in radio and elec- 
tronics. The Diary, with a week-at-an-opening and an 
80-page reference section, costs 7s 9d in leather and 
5s 9d in rexine, including purchase tax. Overseas prices 
are 6s 9d and 5s, postage 4d. 
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Brimar puts 
life into 
new valves 
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15WW—105 FOR FURTHER DETAILS, 


RIMAR 


When Brimar valves are assembled, 
pumped to the highest degree 

of vacuum and finally sealed in 
their glass envelopes, they are 
complete—but the highest emission 
capabilities have yet to be realised. 
Ona machine that appears as 
ingenious and as exciting as any 
from the world of science 

fiction, the valves are arranged 

in banks on aseries of 

moving platforms. At each stop 
on their journey around a huge 
revolving table, arrays of 

light bulbs glow as pre-set 
voltages are automatically applied 
for varying lengths of time 

to grids and anodes. This electron 
bombardment removes residual 
traces of gas from the electrodes 
and brings every working surface 
up to optimum condition. 

But the valves that spring to 
life are very much of this 
world—components of 
precision, consistency and 
quality that only Brimar‘s 
brand of production 
engineering ingenuity 

can produce. 


Thorn-AEl Radio Valves & Tubes Ltd. 


HEAD OFFICE 


155 Charing Cross Road, London 
WC2. GERrard 9797 


EXPORT DIVISION 
Thorn House, 

Upper St. Martin’s Lane, 
London WC2 
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NAVAL RADIO 
TRANSMITTING 
SYSTEMS 


Complete flexible 
 SySeS 
for any class of vessel 


a 
\ 


». 
Adopted by the 


‘Royal Navy and ordered 
by navies in 
the Commonwealth 
andNATO 


m Precise frequency setting and positive stability allows full 
advantage to be taken of SSB which provides the most reliable 
communications under difficult conditions of propagation or 
interference m Continuous frequency coverage from 240 Kc/s 


to 24 Mc/s m Covers all types of signalling Broadband amplifier 
and synthesizer system provides simplest operation and almost 
eliminates tuning m Aerials can be sited for maximum radiating 
efficiency. — 


COMPLETE NAVAL RADIO AND RADAR SYSTEMS 


THE MARCONI COMPANY LIMITED: CHELMSFORD ESSEX ENGLAND 
15W W—106 FOR FURTHER DETAILS. 


ie 


An Introduction to 


MICROWAVE TECHNIQUES 


3.—-MICROWAVE MEASUREMENTS 


N this, the fifth and final article in this series, we 
will discuss microwave measurement techniques, 
using for the most part the theory covered in part 

two, and the components referred to in part four. 

Most measurements made at microwave fre- 

quencies fall under three main headings. These are 
mismatch, attenuation and frequency. Each type of 
measurement will be discussed, first in its simplest 
form, then by more unusual or sophisticated methods 
covering specific measurement requirements. 


Measurement of Mismatch 


As mentioned in an earlier ‘article in this series, any 
discontinuity in a waveguide run will give rise to a 
reflection and hence to a standing wave in the wave- 
guide. The discontinuity, or mismatch, since it is 
the effect of a change of impedance, may be of any 
form. It may be a misalignment of flanges, a sup- 
port in a piece of measuring equipment such as an 
attenuator, or a change of dielectric in the waveguide 
such as the glass of a pressure window in a high- 
power circuit. 

The measurement of the amplitude of any mis- 
match may be achieved by measuring the standing 
wave caused by it with a standing wave detector or 
other means, and expressing the mismatch in terms 
of voltage standing wave ratio or reflection coefficient. 
This is the type of measurement that will be dis- 
cussed here, and is sufficient for a large number of 
applications. It must be remembered, however, that 
it is in fact only half the story, giving as it does only 
amplitude information and no indication of phase. 
The phase angle is of particular importance when 
we wish to cancel out a standing wave by producing 
another of equal amplitude but opposite phase, and 
in several other applications. For this type of work 
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Basic y.s.w.r. measurement 
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the reader is referred to more advanced reading—see 


_ partial bibliography. 


First let us consider the measurement of v.s.w.r. 
up to around 3:1. The setting-up of the circuit 
will be described in detail, and certain precautions 
pointed out. It will be apparent that many of these 
precautions apply to the setting-up of all microwave 
circuits, and mention of them will be omitted in 
further circuit descriptions. 

The circuit is connected as shown in Fig. 1. This 
circuit applies to any size of waveguide and hence 
to any microwave frequency, although at the short 
millimetre wavelengths some of the components are 
likely to have become so sophisticated as to bear little 
resemblance to those illustrated in the previous 
article. Their funcion, however, is precisely the 
same. 

It should be noted that the symbols used in the 
circuits, whilst in common use, are not necessarily 
standard or B.S. approved symbols. 

When connecting the circuit, care should be taken 
that the correct bolts, and dowel pins if called for, 
are used on the flanges to give precise alignment of 
the waveguide. Each waveguide component should 
be checked to ensure that no nuts, bolts and other 
odds and ends have got into the waveguide. Many 
most peculiar results have been obtained due to this 
precaution being overlooked. The writer knows of 
an installation crew who, whilst fitting large-sized 
waveguide on an outside site, arrived one bright 
spring morning to find a couple of birds industriously 
building a nest in a length of horizontal guide they 
had fitted the day before! So always look in the 
waveguide before connecting. Care should also be 
taken to see that isolators and directional couplers 
are installed in the correct direction. 


*Canadian Marconi Company, 
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The wavemeter is set to the required frequency and 
the power source switched on, power source modula- 
tion being set to that required and the power source 
attenuator being set to zero. The power source is 
tuned until an output is obtained on the wavemeter 
indicating meter, the power source attenuator being 
adjusted to reduce power until a sharp precise indi- 
cation of frequency is obtained. 

The variable attenuator, v.s.w.r. indicator attenua- 
tor, and standing wave detector matching probes 
are adjusted until an output is obtained on the 
v.s.w.r. indicator. The standing wave detector 
matching probes should now be set for optimum 
output, and the probe depth, if adjustable, set for 
minimum depth consistent with adequate output. 
If possible, a reasonable amount of attenuation should 
be set on the v.s.w.r. indicator attenuator as there 
is usually a tendency towards fluctuation of output 
level if these instruments are used on maximum gain. 

The probe carriage of the standing wave indicator 
is now moved to a point giving maximum output and 
the v.s.w.r. indicator attenuator adjusted to give full- 
scale output, that is to show a v.s.w.r. of unity. The 
probe carriage is now moved to a point of minimum 
output and the v.s.w.r. read from the scale on the 
indicator. It should not exceed around 1.01:1. If 
it does, check such things as the load, probe depth 
and flange connections until a good match is 
obtained. The v.s.w.r. obtained at this time will 
give an indication of the possible maximum error in 
the final measurement. The component to be 
measured is now inserted at (xx) in Fig. 1, and the 
v.s.w.r. of the component measured as shown above, 
making adjustments only to the v.w.s.r. indicator 
attenuator and, of course, moving the probe carriage 
from maximum to minimum output points. 

Due to the fact that the scale of the v.s.w.r. indica- 
tor follows a square law, and at low power levels a 
crystal detector gives a linear rather than square law 
output, measurements of v.s.w.r.’s above about 3:1 
tend to be inaccurate with the method shown above. 

A modification of the method using the same 
equipment will, however, allow us to measure high 
v.s.w.r.’s with a good degree of accuracy. It will 
be remembered from part two of this series that 
v.s.w.r. is the ratio of minimum to maximum voltage 
of a standing wave. Let us then measure this ratio 
in decibels by means of the calibrated attenuator and 
convert to voltage ratio by applying the formula: 
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where Vmax=maximum voltage point of standing 
wave 
Vmin=minimum voltage point of standing 
wave 
With the same circuit as before, with the com- 
ponent to be measured at (xx), set the power source 
and calibrated attenuators to minimum attenuation. 
The probe carriage is now set to a minimum point 
of the standing wave, and the v.s.w.r. indicator 
attenuator set to give a convenient output level, say 
mid-scale on the indicator. The probe carriage is 
now moved to a maximum point of the standing 
wave, and the attenuator adjusted to give exactly the 
same output as before. 
If an attenuation of 12.0 dB is measured between 
minimum and maximum points of the standing 
wave— 
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V.s.w.r.=3.981:1 


Measurement of Attenuation 


The measurement of the loss, or attenuation of a 
signal through a component, is, in its basic form, a 
very simple one, being a substitution of the com- 
ponent by a calibrated attenuator adjusted to give 
the same output. 

The circuit is set up as shown in Fig. 2. The 
power source is switched on and the frequency 
adjusted as in the previous measurement. The rotary 
vane attenuator is set to minimum attenuation, and 
the screws of the stub tuner set flush with the inside 
wall of the guide. The latter component is a piece 
of waveguide with a number of tapped holes, often 
three, set on the centre line of one broad wall. In 
the holes silver-plated screws are set. By suitable 
adjustment of these screws, a standing wave of any 
amplitude and phase can be set up. A mismatched 
waveguide circuit may thus be matched by producing 
with a stub tuner a standing wave of equal ampli- 
tude but opposite phase to that already existing is 
the circuit, thus cancelling it out. The function of 
the stub tuner in this circuit is to cancel out the 
mismatch of the crystal detector, as this is often 
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Fig. 3. Bridge method of attenuation measurement. 


high. A bad mismatch in the circuit will cause 
multiple reflections and will substantially reduce 
the accuracy of the attenuation measurement, par- 
ticularly when the attenuation to be measured is 
small. 

The v.s.w.r of the circuit is therfore measured by 
the method shown previously, the output (A) from 
the standing wave detector being connected to the 
v.s.w.r. indicator. The screws of the stub tuner are 
now adjusted, the v.s.w.r. being measured at each 
adjustment until the match is good, say better than 
1.05:1. There is no set procedure for adjustment 
of the stub tuner, the various screws being adjusted 
in or out in turn, gradually reducing the v.s.w.r. 

An isolator which, of course, needs no adjustment, 
may be used in place of the stub tuner, provided its 
own match is good. 

The output lead (B) from the crystal detector is 
now connected to the v.s.w.r. indicator in place of 
the lead (A). The component to be measured is 
then connected at (yy) in the circuit, care being 
taken to make tight, well-aligned connections. 

The v.s.w.r. indicator attenuator is now adjusted 
to give a convenient level, perhaps, as before, the 
mid-point on the scale. The device being measured 
is now removed and the circuit reconnected. The 
removal of the instrument being measured will 
increase the output by an amount equal to loss. 
The output is therefore attenuated with the rotary 
attenuator until it is exactly at the previous level, 
and the attenuation of measured component read 
from it. As mentioned in the previous article, the 
scale of the rotary vane attenuator is very wide at 
the low attenuation end, so this type of attenuator 
is very useful for the measurement of low values of 
attenuation. Unfortunately another problem arises 
with measurements of this type. For small variations 
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of attenuation the movement for the indicating 
needle from its reference point will be small, and 
therefore the effect of not resetting the needle exactly 
on the reference point, or of any drift in the output, 
will be large. What is required is some method of 
increasing the sensitivity of the-measurement to 
ensure greater accuracy. 

Fortunately this can be done fairly simply. A 
circuit is connected as shown in Fig. 3. Ii is essen- 
tial, for this circuit to operate in the form shown, 
that the power source be modulated, preferably at a 
few kilocycles. The main arm is essentially similar 
to the basic attenuation measurement circuit, with 
the addition of a further directional coupler, and a 
variable attenuator. The second directional coupler, 
having a 3 dB coupling factor, splits the power 
equally between the main arm, and the side arm. 
The action of the circuit is as follows. Assuming 
the attenuation, from the second directional coupler 
to the crystal, is equal in each arm, the output in 
each case will be the same. If the crystal in one 
detector is of opposite polarity to the other, however, 
the modulation signal appearing at one output will 
be in antiphase to that at the other, and when the 
two outputs are fed together through the balanced 
split primary transformer (T), give zero output into 
the v.s.w.r. indicator at point (A). As the attenua- 
tion in one arm, say the main arm, varies with 
respect to the attenuation in the other arm, the out- 
put will vary as shown in the graph in Fig. 3. 
If the attenuation in the main arm is adjusted such 
that the output is on a steep part of the curve, say 
ai point (P) any small variation of the attenuation 
in the main line will produce a large variation in 
the output as shown, thus giving an increased sensi- 
tivity over the basic circuit. 

To align the circuit, the frequency is checked in 
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Aligning a 2,000 Mc/s radio link waveguide duplexer. 


the normal way and the rotary vane attenuators in 
the main arm set to zero. The variable attenuator 
in the main is set to about 1 dB and the component 
to be measured inserted at (zz). 

The attenuator in the power source is set to zero, 
and‘that on the v.s.w.r. indicator adjusted to give 
maximum output consistent with that of stable out- 
put. The variable attenuator in the side arm is 
first set to maximum attenuation, and then slowly 
varied towards minimum until a null position is 
indicated on the v.s.w.r. indicator. 

Reduce the attenuation in the side arm a little 
further until a convenient output is obtained. By 
slight adjustment of the rotary vane attenuator an 
estimate of the increased sensitivity can be made. 
The attenuator should then be returned to zero. It 
will be noted that as attenuation in the main arm is 
increased, the output increases. By suitable adjust- 
ment of the two variable attenuators, any required 
sensitivity below that obtained with both attenuators 
in the main arm reading zero may be achieved. 

Once the required sensitivity is obtained, and the 
output adjusted to a convenient level, the two vari- 
able attenuators should be locked and not adjusted 
further. The component to be measured is now 
removed from (zz) and the circuit reconnected care- 
fully. The rotary vane attenuator 1s now adjusted 
until the output is returned to the reference point, 
and the loss of the component under test obtained. 
Care should be taken to return the output to the 
correct side of the null, i.e. output should increase 
as the attenuation of rotary vane attenuator is in- 
creased. 

This is a particularly useful measurement tech- 
nique for measuring small increments of attenua- 
tion, and one readily adaptable for swept frequency 
techniques. 
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Measurement of Frequency 


We have already covered the simple determination 
of frequency by the use of a wavemeter as part of 
the previous measurement. Unfortunately, the best 
wavemeter will only give an accuracy of few parts 
in ten thousand. For many applications, such as the 
design of precision bandpass filters, this is not suffi- 
cient. 

The method commonly used when greater accur- 
acy is required utilizes a crystal-controlled counter 
and a transfer oscillator. These instruments will 
give an accuracy of one or two parts in one hundred 
million. As a counter and transfer oscillator are 
proprietary instruments, rather than microwave 
circuits, the detailed method of use varies from 
maker to maker. A general description of principle 
and method of operation only can therefore be given 
here, precise details of any particular make being 
found in the manufacturers’ handbook. 

An electronic counter is a device that actually 
counts the input signal over a precise period of time. 
The signal is converted to an approximate square 
wave, and the counting carried out by standard 
digital methods, the output being displayed optically 
on cold cathode tubes or similar devices. 

The heart of the counter is the gate, the pulse 
that allows the counter to operate. The gate time 
is obtained from a highly stable, temperature-con- 
trolled crystal oscillator. 

Using a counter alone the accuracy of frequency 
measurement depends on the stability of the oscil- 
lator and the inherent plus or minus one count 
error of any counter. 

Unfortunatly counters are practicable only up to 
around 10 Mc/s, at least at the present. Some way 
of extending the frequency range, whilst maintain- 
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ing accuracy, must therefore be devised. The first 
stage of this process is usually the use of a fre- 
quency converter. These units heterodyne the 
signal to be measured with a harmonic of a fixed- 
frequency oscillator. The fixed oscillator operates 
at the highest counter frequency, often 10 Mc/s, 
thus providing a signal within the range of the 
counter, whilst maintaining accuracy. Frequency 
converters normally operate up to the 300 Mc/s 
range. 

The next stage of extending the frequency range 
is the use of a transfer oscillator. This is a variable 
frequency device operating within the range of the 
frequency converter. The transfer oscillator is 
tuned so that one of its harmonics beats with the 
unknown signal. The frequency of the transfer 
oscillator is then measured by the counter and fre- 
quency converter and multiplied by the harmonics 
used. 

The beating of the transfer oscillator is usually 
carried out visually on a cathode ray tube. Error 
can occur here particularly if the unknown signal 
is frequency modulated or noisy. However, with 
care high accuracies can still be obtained. 

When a counter and transfer oscillator are used 
in conjunction with microwave circuit, the input is 
usually taken via a directional coupler and wave- 
guide-to-coaxial transition. Care should be taken 
in selecting the coupling factor of the directional 
coupler so that the maximum input of the transfer 
oscillator, usually a few tens of milliwatts, is not 
exceeded, 


Conclusion 


The aim of this series of articles has been to stimu- 
late the interest of newcomers to the microwave 
field, and to provide background knowledge for 
electronic engineers working in other areas. 


The coverage was of necessity very general and 
elementary, and for those interested in pursuing 
the subject further the partial bibliography given 
below is recommended. 

The books listed have been’ ‘selected as being 
those most likely to be of interest to the compara- 
tive newcomer to the field, although many are also 
standard references. 


Acknowledgement:—The author thanks Dr. H. A. 
Hamilton for his valuable suggestions in relation 
to these articles and is indebted to many of his 
colleagues for their encouragement and constructive 
criticism. 
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The prediction curves show the median standard 
MUF, optimum traffic frequency and the lowest usable 
frequency (LUF) for reception in this country. Unlike 
the standard MUF, the LUF is closely dependent upon 

such factors as transmitter power, aerials, and the type 
of modulation. The LUF curves shown were drawn by 
Cable & Wireless Ltd. for commercial telegraphy and 
assume the use of transmitter power of several kilowatts 
and rhombic type aerials. 
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The sunspot number has for several months been 
hovering about 8. The predicted value of the solar 
activity index, IF2, has been zero or slightly negative for 
some time. The lowest running average value of IF2 
in 1954 was —6.5. These facts would suggest that the 
sunspot minimum cannot be far away. 
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Elements of Transistor Pulse Circuits 


11.—TIMEBASES (SWEEP GENERATORS) 


By T. D. TOWERS,* m.B.E. 


as ILLER integrators,’ ‘ bootstrap circuits, ” 

‘‘ phantastrons ’? — as soon as the budding 

engineer starts to take an interest in time bases 
he runs into a discouraging array of jargon used by 
the cognoscenti. He oftentimes gives up despairingly 
in what is not really a very difficult area of pulse 
circuits. This article is an attempt to lead him gently 
to some understanding of the “‘ arcana.” 

If you turn to O. S. Puckle’s classic ‘“* Time- 
bases ” (Chapman and Hall Ltd.) you will find a 
fascinating detailed account of many different 
timebases likely to be met with in valve practice. 
With transistors, we will simplify matters by con- 
fining our attention to what are called “linear 
timebases,” i.e. circuits producing a waveform that 
rises steadily with time until it reaches a certain 
amplitude and returns in a much shorter time to the 
point from which the linear rise can start again. 
The forward linear rise is usually called the “‘ sweep ” 
and the sharper return the “‘ flyback.” 

Different authors use different names to describe 
this type of generator, e.g. ‘‘ timebase,” ‘‘ sweep 
generator,” ‘“‘ramp ‘generator,’ and “‘“‘ sawtooth 
generator.” Now a timebase output can be either a 
current or a voltage. Again it can be single-sided or 
symmetrical push-pull; i.e. it can be a unidirectional 
sawtooth or can be made up of two sawtooths of 
equal and opposite polarity. The second type is often 
required for balanced driving of c.r.t. deflection 
circuits. 

Timebases find their principal use in sweeping the 


Fig. 100. Simple transistor sweep generator (driven by square- 
wave input) : (a) without feedback, (b) with feedback. 
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beam of an oscilloscope across the face of the cathode 
ray tube to make possible the display of a time- 
varying signal. In this context, we find them widely 
used in radar and television circuits, computers, 
time-measuring devices, and time-modulation equip- 
ment. They also find a place in analogue and digital 
equipment, e.g. in some digital voltmeters, 


Driven Non-regenerative Timebases 


The simplest type of linear timebase is the circuit 
which takes in a square wave and gives out a saw- 
tooth, the forward sweep of the output occupying 
the same time as the input pulse. When the input 
pulse ceases, the flyback occurs and the circuit 
returns to its quiescent condition. This sort of circuit 
is commonly non-regenerative. It really just reshapes 
the input square wave into a ramp voltage. A whole 
family of elementary circuits can be used as the 
basis of this type of non-regenerative timebase. 


‘¢ Transistor Switch’? Timebase 


The most primitive form of non-regenerative linear 
timebase uses a transistor as a simple switch to 
control an RC relaxation network. The basic 
circuit arrangement is shown in Fig. 100(a). Here 
the transistor Q is set up so that, in the absence of 
any signal at the input, it is bottomed. This means 
that the current through the base resistor, R,;, holds- 
the transistor fully switched on, and the collector 
output potential is close to zero volts. In this con- 
dition, the capacitor C, is discharged. If now a 
positive pulse of duration T is applied to the input 
via the large coupling capacitor Cy, the transistor 
base is immediately driven positive and the transistor 
cuts off for the duration of the pulse. With Q cut 
off, the capacitor Cy, begins to charge negatively 
through resistor R,;. This is shown in the output 
waveform in Fig. 100(a) for the interval T. At the 
end of the pulse, the positive voltage is removed 
from the base, and the transistor is driven on again 
through R,. The transistor bottoms and presents a 
low impedance across the capacitor C,. causing 
it to discharge rapidly, and bringing the collector 
potential quickly back close to zero volts again as 
shown. The output sweep voltage during the interval 
T is exponential in form, but, provided the pulse 
time T is small compared with the time constant 
C,R,, the sweep will be a reasonable approximation 
to a linear waveform. 

Another circuit which on paper looks very similar 
to the last one is given in Fig. 100(b). This too is 
driven by a positive square-wave input pulse, but 
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the action is somewhat different due to the negative 
feedback capacitor C,, connected between the 
transistor collector and base. As before, in the 
quiescent condition, the transistor is held hard on by 
the base current through the resistor R, from the 
negative supply rail. When the pulse arrives, it takes 
the base positive and cuts the transistor off. The 
capacitor C, then begins to charge up through R, 
with a time constant C,,R, as shown for the interval 
T in the output waveform of Fig. 100(b). When the 
input pulse ends, the positive voltage is removed 
from the base, and the transistor base drive current 
through R, is restored. The transistor does not, 
however, return instantaneously to the bottomed 
condition where its potential is close to zero volts, 
because its collector potential is held up initially 
by the charge on C,. Cy, then discharges through Ry 
with a time constant proportional to C,R», as shown 
in the output waveform for the second interval 
marked T’. This linear “ secondary? waveform 
can be used as the forward sweep voltage of a time- 
base, and its rise time is a function of C,, Ry and 
the hy, of the transistor. 

_ This circuit is a sort of “‘ phantastron.”’ (In valve 
practice the ‘‘ phantastron ”’ was a circuit in which 
the time base was triggered off by a short pulse at the 
input, and then the circuit supplied its own gating to 
continue the linear sweep. The pulse merely initiated 
the sweep, which then “runs down” without any 

. further help from the trigger input. The circuit of 

Fig. 100(b) really belongs more correctly to the 

family of Miller integrators to be described below. 


Miller Integrator Timebase 


The circuit of Fig. 101(a) is the Miller integrator 
sweep generator. This widely-used circuit works as 
follows. It is biased so that when the switch Sw 
is closed (as it normally is) the transistor Q is held 
cut off, because the base is short-circuited to earth, 
and no base drive current flows into the transistor. 
Thus the collector is virtually at the negative rail 
voltage and the base at OV. As a result, Cy is nega- 
tively charged to —V.,. If now the switch is opened 
at time T, and closed at time T,, the voltage at the 
collector of the transistor takes the waveform shown. 
Immediately the switch is opened, the base goes a 
few hundred millivolts negative, when the input 
current is switched into the base through R,. This 
small negative step voltage is transmitted via C, to 
the collector, and appears as a small negative-going 
jump at the point T, in the output waveform (which 
is characteristic of the basic Miller . integrator). 
This can be shown to be due to the finite output 
resistance of the transistor, and can be reduced to 
zero by including a suitable resistor in series with Cy. 
In the simple version shown, once Sw has been 
opened, Cy, begins to discharge through R,, with 
a time constant approximately proportional to C,;Ry. 
However, the ramp output waveform corresponding 
to this is not exponential but linear. This is because 
of the feedback action explained in an earlier chapter 
on operational amplifiers. During the process of 
discharge, the current through C, remains constant. 
When the switch Sw is closed again at time T,, 
the transistor is switched off again and C, discharges 
through R,, to give a waveshape returning finally to 
—Voc as shown. R, is usually much smaller than 
Ry so that the recovery or flyback time is much 
shorter than the forward sweep time. 
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Fig. 101. Miller sweep generator: (a) simple basic circuit, 
(b) with additional linearizing network, 


Although the Miller integrator circuit produces a 
ramp waveform much more linear than that which 
would be achieved merely by discharging a capacitor 
through a resistor, its linearity can be even further 
improved by additional feedback circuits. A 
commonly used one is illustrated in Fig. 101(b). 
Here the feedback timing capacitor C, has been 
split into two capacitors Cy, and C,,, and a resist- 
ance Ry, taken from their midpoint to earth. Very 
commonly Cr; and Cy, are made equal and Ry» 
is made variable so that the linearity can be adjusted. 
The diode D across Ryy serves the purpose of 
speeding up the recovery time of the circuit. 

In both versions of the Miller circuit given, 
the switch Sw is shown as a normally closed mechani- 
cal switch. In practice a transistor is very often 
used for this purpose. In the quiescent condition 
this switch transistor is held bottomed, and its 
collector effectually presents a short circuit to the 
base of the Miller circuit transistor. When the 
switch transistor is switched off, it becomes effec- 
tually an open circuit, and we have a direct equiva- 
lent of a mechanical on-off switch. 


Bootstrap Sweep Generators 


Another very common non-regenerative driven 
sweep generator circuit is the “‘ bootstrap” in- 
tegrator. In its simplest form this takes the shape 
shown in Fig. 102(a). It is essentially an emitter- 
follower with feedback from the emitter via a 
capacitor C, to the junction point of two resistors 
R, and R, feeding current into the transistor base, 
with a capacitor C, from the base to earth. The 
capacitor C, is normally short-circuited by the switch 
Sw. The transistor base being thus connected to 
earth, the transistor is cut off, and its emitter is at 
zero volts. If the switch Sw is now opened at 
time T,, the output waveform takes the shape 
shown in the diagram. C, begins to charge up 
through R; and R,. As the voltage on the base of the 
transistor begins to go negative, so does the emitter 
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Fig. 102. Bootstrap sweep generator: (a) simple basic circuit 
(b) with additional linearizing network. 


output voltage through emitter-follower action. 
This emitter voltage change is transferred through 
the large feedback capacitor C, to the top end of the 
resistor R,, point A. As a result the voltage across 
the resistor R, remains virtually constant, and pro< 
vides a fixed charging current for the timing capaci- 
tor C,. The output voltage follows the base voltage 
closely and we have the linear ramp shown in Fig. 
102(a). At time T, the switch Sw is closed again. 
The transistor then cuts off, and the capacitor Cy 
discharges rapidly. This gives the flyback path from 
T, to T, shown in the circuit diagram illustration. 
The resistor R, is often replaced by a diode as shown 
in brackets to remove the limitation on the recovery 
time which is set by the charging time constant 
Cake 

The linearity of the sweep voltage is good in the 
bootstrap circuit, but it can be improved even 
further by using some form of compensated feedback 
circuit. Typical of such linearizing circuits is the 
arrangement shown in Fig. 102(b). Here the timing 
capacitor Cy, is split into two parts C,;, and C),, 
and feedback is applied to the centre point via a 
resistor Ry». The similarity to the circuit of Fig. 
101(b) is immediately evident. The shunting 
diode D is again to speed up recovery time. A 
common rule of thumb is to make C,, and Cy, 
equal, and use a variable Ry, to adjust for best 
linearity. 


Basic Triggered Sweep Generators 


Up till now we have been considering mainly non- 
regenerative circuits, where the output sweep 
continues only as long as the input square wave 
continues. There is also, however, a family of 
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regenerative timebases where the action is merely 
triggered off by a short pulse and continues there- 
after on its own. The commonest of these are the 
blocking oscillator and the multivibrator. 


Blocking Oscillator Sweep Generators 


In an earlier article we discussed in some detail the 
operation of the blocking oscillator circuit. One 
use of this circuit as a sweep generator is demon- 
strated in basic form in Fig. 103(a). Here the tran- 
sistor base is normally d.c. short-circuited to earth 
via the transformer feedback winding, so that the 
transistor is cut off. The transistor collector and the 
output point A are both virtually at negative rail 
potential. Capacitor Cy is therefore charged up to 
—Voo. If now a negative trigger pulse is applied at 
time T, through capacitor C, to the transistor base, 
blocking action sets in and the transistor bottoms 
firmly for the blocking period of the oscillator.. 
The capacitor Cy is rapidly discharged and the out=. 
put voltage at point A moves rapidly to near zero 
volts, remaining there until time T,, the end of the 
blocking pulse. The transistor now cuts itself off 
and the capacitor C, begins to charge up negatively 
through R, towards the rail voltage, as shown in 
the second part of the waveshape in Fig. 103(a), 


103. Regenerative sweep generators: 
oscillator, (b) multivibrator. 


Fig. (a) blocking 


eventually returning to —V¢, at time T;. During 
the interval T,, T,; the output voltage provides a 
ramp suitable for sweep generator use. The sweep 
is, of course, exponentially non-linear because it 
merely represents the charging up of the capacitor 
C, through a resistor Ry from a fixed voltage —Voc. 


(continued on page 637) 
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Here is a versatile stereophonic recorder which has no equal in its price group. 


IT CAN record monaurally or stereophonically with its own mixed inputs from Gram, Radio or other 
sources and from high grade low impedance balanced line microphones. With good microphones, etc. 
the result is a suitable master for disc manufacturers. ‘‘ Before and After ’’ monitoring is provided 
together with adjustable metered bias for perfection. 


IT CAN also make a recording on one track and then transfer it to the other track while measuring 
and listening to it and adding one or two more signals also metered. 


IT CAN repeat the process and transfer this combined signal to the first track with one or two more 
signals. Composers use it for this purpose. One track may have music or commentary and the other 
cueing signals or commentary and either may be altered without the other. 


IT CAN playback stereophonically or monaurally with its own amplifiers of 33 watts each. 
‘ Price £160 Os. Od. 


The Vortexion W.V.B. is a high quality monaural machine with ‘‘ Before and After ’’ monitoring. 

‘The recording inputs are a high sensitivity socket for moving coil or ribbon microphone and a high 
impedance socket for radio, etc. either of which can be selected by a switch. Superimposing and 

echo work can be done and the playback has reserve gain for abnormal requirements. This model 
cannot be converted for stereo playback, but it is a thoroughly reliable machine for the 

engineer specialising on monaural work. Price £110 3s. Od. 


The Vortexion W.V.A. is a monaural machine which has a performance equal in sound quality to the other 
models. It possesses all the features of the W.V.B. except for ‘‘ Before and After ’’ monitoring, 
Dubbing and Echoes. The recording being made can be heard on the internal loudspeaker as in the 
W.V.B. and C.B.L. The controls are uncomplicated. Price: £93 I3s. 0d. 


All tape recorders have adjustable bias controls, low impedance mic. inputs for unlimited lengths of 
cable, highly accurate position indicators and meters to measure recording level and bias. 


VORTEXION LIMITED 
257-263 The Broadway, Wimbledon. S.W.19 


Telephone: LIBerty 2814 and 6242-3-4 Telegrams: ‘‘ Vortexion London, S.W.19”’ 


€ 


¥. 
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wide measuring ranges for resistance, inductance and capacitance. 
special scale for percentage deviations 

facility for compensation of capacitor losses or coil quality 

rapid and accurate balancing 

magic-band or external. indicator 

sensitivity of detector amplifier adjustable 

linear scales, resulting in easy reading and accurate interpolation 
convenient method for connecting of components 


PHILIPS 


electronic measuring 


Sales and Service all over the world 
For the U.K.: 

The M.E.L. Equipment Company Ltd., 
207 Kings Cross Road, London WC1 
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universal 
measuring 


bridge 
type PM 6301 


. 


Resistance measurements 
Range: 12 — 100 MQin 8 steps 


Accuracy: < +1 % of reading 


+ 0.25 % of full scale 


Capacitance measurements 
Range: 10 pF — 100 @F in 7 steps 
Accuracy: < + 1.2 % of reading 

+ 0.25 % of full scale 

Measuring frequencies: 

1 kc/s from 10 pF-12F 

50 c/s from 1aF -100 uF 

tand : 0-0.5 at 50 c/s and 

0-0.15 at 1 kc/s 


Inductance measurements 
Range: 10 wH — 100 H in 6 steps 
Accuracy: < + 1.2 % of reading 

+ 0.25 % of full scale. 

Measuring frequency: 1 kc/s 

Q factor:1 = 50 (at 1 kc/s) 


Percentage deviation 
measurements 

Range:-20 % to +20 % 
Accuracy: 1 — 3 % (depends on 
component type) 


PHILIPS 


instruments 


Various circuits can be used, however, to linearize 
the sweep output. 


Multivibrator Regenerative Sweep 
Generators 


By the same sort of arrangement where a timing 
capacitor is shunted across an output resistor, the 
multivibrator (also discussed in previous articles) 
can be used for sweep generation. One example of 
this is given in Fig. 103(b). Here an emitter-coupled 
astable multivibrator is set up with a timing capacitor 
C, connected from the right-hand collector to earth. 
Without the capacitor C,, the output would have the 
waveshape shown dotted in the diagram. The 
addition of the capacitor changes the output to the 
sawtooth waveshape shown. From T, to T, the 
transistor Q, is cut off, and C, charges negatively 
through R, with an approximate time constant 
C,R;. From T, to T; when the transistor Q, is 
switched hard on, the capacitor C, discharges 
through Ry. As Ry is usually designed to be much 
lower in value than R,, the recovery time T,-T, 
is much shorter than the forward sweep time T,-T). 
By suitable choice of the time constants in the multi- 
vibrator and C, it is possible to make the recovery 
time much shorter than the sweep time, and give a 
fair approximation to a linear sweep generator. 
Of course, without feedback, the sweep must be 
quasi-exponential. 


Sweep Generator Linearity Considerations 


We have skated rather lightly over linearity consider- 
ations up to this point, but as they are of great 
importance in practical applications, we must take 
a closer look at the requirements in this respect. 
In the case of a general purpose c.r.t. sweep circuit, 
one important requirement of the sweep is that the 
sweep speed, i.e. the rate of change of output signal 
with time, be constant. A useful definition of devi- 
ation from linearity in this case is the ratio of the 
_ difference in slope at the beginning and the end of 
the sweep to the initial value. This is known as the 
slope (or sweep-speed) error and is usually denoted 
by the symbol «,. 

In connection with other timing applications, 
however, a more important index of linearity is the 
maximum difference between the actual sweep signal 
and the linear sweep which passes through the begin- 
ning and the end points of the actual sweep as shown 
in Fig. 104. This index is called the displacement 
error, usually denoted «,z, and defined as the ratio 
of the maximum deviation of the actual from the 
linear sweep to the final sweep amplitude. It is 
usually expressed as a percentage rather than as a 
fraction. 

Another non-linearity index sometimes met with 
is the transmission error, «,. This arises when a 
sweep voltage is transmitted through an RC high- 
pass network and the output falls away from the 
linear sweep towards the end. The transmission 
error is defined as the ratio of the output “ droop ” 
to the input signal measured at the end of the sweep. 

Provided the deviation from linearity due to the 

phenomena mentioned is small, so that the actual 
' sweep voltage may be approximated by the sum of a 
linear and a quadratic term in T, it can be shown 
from the above definitions that to a first approxi- 


Ene 


= rn In the remainder of this 


mation «z = 
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discussion, therefore, we will confine our consider- 
ations to the displacement error, «,, to simplify 
matters. 

To put some values to the errors discussed above, 
so you can see what sort of linearity to expect, it can 
be taken as a rule of thumb that for a general-purpose 
oscilloscope a displacement error of about 1.0-1.25°% 
is tolerable. Now for the straight exponential charg- 
ing-up of a capacitor C through a resistor R from 
voltage V,, it can be shown that the displacement 
error is Vj,q,/(8Vs) where V,,,, is the voltage to 
which the capacitor is allowed to charge by the end 
of the sweep. If the sweep time is substantially less 
than the CR time constant, the displacement error 
can then be shown to be approximately T/(8RC). 
Hence, if the sweep is to be reasonably linear the 
time constant RC must be large compared with the 
sweep time, T. In general-purpose oscilloscopes, the 
circuits are usually arranged so that V,,,,, is about a 
tenth of V,. This gives a displacement error of 
about 1.25% (as noted earlier). 

In many timing applications, however, a much 


* 


SWEEP VOLTAGE 


TIME 


Fig. 104, Displacement errors, <3, in linear sweep. 


higher precision that this is required, and it is 
usually then necessary to go to the Miller integrator 
or bootstrap circuits. As a rough approximation, 
it can be taken that with a Miller “integrator the 
linearity is improved by a factor of A, where A is 
the voltage gain of the Miller amplifier. Similarly in 
the case of the bootstrap, the linearity is improved 
by a factor of 1/(1-A’), where A’ is the voltage gain 
of the emitter follower. As A’ is slightly less than 
unity, 1/(1-A’) is quite large and will be of the same 
order of magnitude as A in the Miller integrator 
case. This illustrates clearly why in the main 
Miller and bootstrap integrators are used in high- 
precision sweep generators. 

Apart from the basic circuit arrangement, various 
compensating networks are added in practice to 
improve linearity even further. Two of these have 
been illustrated earlier in Fig. 101(b) and 102(b). 


Symmetrical Timebases 


So far we have been concerned mainly with single- 
ended timebases. Often there is a requirement 
for a symmetrical push-pull timebase. The simplest 
way to achieve this is to feed the output of a single- 
ended timebase into a phase splitter. In Fig. 105(a) 
this is done by a conventional single-transistor 
phase-splitter. A more refined splitter is the long- 
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INPUT FROM 
SINGLE SIDED 
TIME BASE 
SWEEP 


ice 
R 
SYMMETRICAL PUSH-PULL 
Q SWEEP OUTPUT 
R 
- oV 


(a) 


Vec 
SYMMETRICAL 
OUTPUT 
INPUT FROM 
SINGLE-SIDED 
SWEEP 
oV 


(b) 


Above: Fig. 105. Symmetrical sweep generators: (a) phase 
splitter inversion of single-ended sweep (b) long-tailed pair 
balanced inversion, (c) separate phase-inversion, transistor. 


Below: Fig. 106. Practical example of complete free-running 
voltage sweep generator. 
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50k LINEARITY 
CONTROL 


tailed pair circuit shown in Fig. 105(b). Finally a 
separate phase-inverting transistor may be inserted. 
A typical sort of circuit with this last arrangement 
is given in Fig. 105(c). Here Ql is the “ switch ” 
transistor for the Miller integrator transistor Q2, 
The output from Q2 collector is fed via R, to the base 
of the inverter transistor Q3, and an equal resistor 
R, is used for feedback from the collector to the 
base of Q3. Thus Q3 acts as an operational phase 
inverter and the output at the Q3 collector is positive- 
going when the Q2 collector is negative-going. The 
symmetrical antiphase voltages at points A and B 
can be used to drive the horizontal plates of a 
cathode ray tube. The emitter resistor R, common 
to Q2 and Q3 does not introduce degeneration 
into the Q2, Q3 circuit because the current through 
it remains constant, since the sum of the currents 
through Q2 and Q3 does not change. Sometimes a 
decoupling capacitor is used (as shown dotted) 
to eliminate switching transients. 


Free-running Timebases 


The timebases discussed so far have been mostly 
“driven” by a train of input pulses. In practice 
timebases are often required to be free running. 
An illustration of such a circuit operating at about 
10kc/s is shown in Fig. 106. In this the stage 
Incorporating the n-=p-n transistor Q1 is an astable — 
blocking oscillator, which supplies the drive to the 
bootstrap integrator circuit Q2. The output from 
Q2 can be taken off directly at its emitter as a medium- 
impedance output or, if a higher load current is 
required, can be taken off at the output of the 
second buffer emitter follower Q3. From either 
output a voltage sweep is provided. Although the 
free running frequency of the blocking oscillator 
is about 10kc/s, its frequency can be varied over a 
range by means of the 2.5k Q-variable resistor shown 
as “‘ frequency control.” Also it is possible to feed 
a train of synchronising input pulses into the base 
of Ql to synchronize the timebase accurately to 
an external control frequency, provided the control 
frequency is slightly higher than the preset free- 
running frequency of the blocking oscillator. The 
variable 50KQ resistor is provided to enable the 
linearity of the output sweep voltage to be optimized, 


-6V 


MEDIUM 
IMPEDANCE 
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QO 
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IMPEDANCE 
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OV 
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Current Timebases 


Up to this point we have tacitly been considering 
voltage rather than current sweeps. In electro- 
magnetic deflection systems, however, there is a 
specific requirement for a current rather than a 
voltage sweep. How a current sweep is achieved 
depends on whether the output transistor sees an 
inductive or a resitive load. 

In television field timebases, which run at relative- 
ly slow speed (e.g., 50c/s), the impedance of the 
field coils is for all practical purposes resistive. In 
this case, the linear current sweep is effected by using 
a transistor as a linear power amplifier as shown in 
Fig. 107(a). A linear sweep (sawtooth) voltage is 


SAWTOOTH 
Q 


AWTOOT 
OUTPUT CURRENT 
SAWTOOTH 


INPUT VOLTAGE (@) 
‘ NA 
: SAWTOOTH 
OUTPUT CURRENT 
SQUARE WAVE (b) 


INPUT VOLTAGE 


Fig. 107. Current timebases: (a) slow speed (load predomi- 
ninantly resistive, (b) high speed (load inductive). 


fed to the transistor base, and produces a sawtooth 
collector current in the deflection coil R,. The 
inductance of R, is so low compared with the load 
resistance at the slow sweep speed that the usual 

di 
; iaeonll 

dt 

In line timebases, on the other hand (operating 
at greater than 10kc/s) the deflection coils are largely 
inductive at this high line frequency. To get 
a linear output current sweep it is necessary to feed 
a square wave to the transistor input as shown in 
Fig. 107(b). In effect the transistor operates as a 
switch to transfer the supply voltage across the 
deflection coil for the sweep duration. The equation 


equation does not apply. 


V=C 3p than gives a quasi-linear rising coil sweep 


current. For a fuller discussion of current time- 
bases, readers should consult. ‘‘ Transistor Tele- 
vision Receivers’? by T. D. Towers (Iliffe Books 
Ltd.). 


Conclusion 


In this article we have had a look at the types of 
sweep generators that have been worked out with 
conventional transistors, but it should not be over- 
looked that over recent years new generations of 
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semiconductor devices have grown up which in 
some cases have proved peculiarly suited to sweep 
generators. V.h.f. silicon epitaxial transistors enable 
timebases with very fast speeds to be devised, 
while field effect and metal-oxide-silicon type transis- 
tors with their exceptional low leakage and high input 
resistance make possible timebases with very long 
periods. Other devices which have been widely 
used in timebase circuits are unijunctions, silicon 
controlled rectifiers and GTO’s (gate turn-off units). 
In general, however, it will be found that these 
more refined circuits tend merely to be adaptations 
of the basic “ switch,” ‘* Miller” or “‘ bootstrap ”’ 
circuits described earlier. ; 

It would not be fitting to close this final article 
of the series without placing on record my apprecia- 
tion of the help I have had from discussions with 
many engineers on the topics covered. It would 
be diffcult to give all the credits due, but I should 
particularly like to express my gratitude to some of 
my colleagues at Newmarket Transistors, in par- 
ticular Messrs. T. J. H. Dilley, R. A. L. Warrington, 
K. L. Hall and S. Mitra. 


Commercial Literature 


The 1964/65 edition of the “ Mazda Valves and Pic- 
ture Tubes” pocket data booklet has recently been 
published and is available, free of charge, from the 
publicity department of Thorn-AEJ Radio Valves and 
Tubes Ltd., 155 Charing Cross Road, London, W.C.2. 
It runs to 160 pages and gives abridged information 
on 259 current and obsolescent valves and c.r, tubes. 
A complete list of obsolete Mazda types and their 
applications is also included for reference. The equiva- 
lents list now contains over 1,200 fully cross-indexed 


types. 
15WW 301 for further details 


Mazda have also recently publicized their pocket data 
booklet “Mazda Semiconductors.” ‘This covers devices 
used in the entertainment field and does not include 
industrial semiconductors. Features of the booklet 
include a “ Comparables List”, which can be used as a 
guide for substitution and a “Device Identification List”, 
which enables the user to determine the name of manu- 
facturer from a semiconductor’s type number. More 
than 220 devices are listed in this section. Copies of 
the booklet are also available from the publicity depart- 


ment of Thorn-A.E.I. Radio Valves and Tubes Ltd. 
15WW 302 for further details 


Avo Valve Manual.—The 16th edition of the Avo 
Valve Data Manual, price 35s, covers some 6,000 dii- 
ferent types of valves, including a number now obsolete. 
A number of cross-reference tables are included cover- 
ing Service types to Commercial types and vice-versa, 
the American Army VT Series to British Service types, 
the British Post Office VT Series to British Service’ 
types, and B.V.A, Utility equivalents. Copies are avail- 
able from 92-96 Vauxhall Bridge Road, London, S.W.1. 


Details of the extended range of Belclere transformer 
design kits are given in a leaflet available from_the 
Belclere Company, 385-387 Cowley Road, Oxford. This 


brings the total number of different kits to 50. 
15WW 303 for further details 


Correction.—The address of the United Kingdom 
agents of the German Elac organization, the High 
Fidelity Centre, is 61 West Street, Dorking, Surrey, and 
not as given in last month’s issue. A leaflet describing 
a unit comprising a transcription unit (mentioned last 
month) and a stereo transistor amplifier with a 16 watt 
per channel rating is now available. A technical speci- 


fication is given. 
15WW 304 for further details 
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NEWS FROM INDUSTRY 


d-mac limited (sic) is the new 
name of Dobbie McInnes (Electron- 
ics) Ltd., of 55 Kelvin Avenue, Glas- 
gow, which was formed in 1952 by 
the parent company Dobbie McInnes 
Ltd. to concentrate its electronics 
interest. In 1958 it was decided to 
increase the capital of the company 
with money from outside Dobbie 


McInnes to enable the company to. 


become independent. Dr. A. R. 
Boyle, the technical director, then be- 
came managing director. 


Submarine Cables Ltd. have re- 
ceived a £500,000 contract from the 
British Post Office for a repeatered 
submarine cable, providing 480 tele- 
phone circuits, to be installed be- 
tween Bournemouth and! Jersey in 
1967. The contract also includes 
special transistor terminal-station 
equipment made by A.E.I., one of 
Submarine Cables parent companies 
—the other is B.I.C.C, 


The M-O Valve Company has re- 
ceived an order from the British Post 
Office for a number of high-power 
travelling-wave tubes, which are to 
be used at the Goonhilly Down 
satellite ground station. Their out- 
put is rated at 1OkW at a frequency 
of 6301 Mc/s. 


The Canadian Westinghouse Com- 
pany has been awarded a contract 
for some $500,000 worth of mobile 
electronics equipment to test and 
calibrate the airborne fire control 
systems in the Royal Canadian Air 
Force CF-104 type of aircraft while 
on the ground. 


Winston Electronics Ltd., who 
recently became the exclusive manu- 
facturing licensees of International 
Electronics Research Corporation, ‘of 
California, U.S.A., have created a 
new division to make and market 
the I.E.R.C. range of heat dissipat- 
ing and mounting devices for valves 
and semiconductors. Known as the 
I.E.R.C. Division, it will operate 
from Govett Avenue, Shepperton, 
Middx. (Tel.: Walton-on-Thames 
26321.) 


EMI to Market Olivetti Control 
System.—The Italian Olivetti con- 
tinuous-path machine tool control 
system is to be marketed and main- 
tained by EMI Electronics Ltd. in 
the United Kingdom and a number 
of other countries on the Continent 
and in the Commonwealth. EMI 
Electronics will also provide a com- 
puter programming service for the 
recorded magnetic tapes used with 
the. Olivetti system of numerically 
controlled machine tools, 
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Monitoring Re- 
ceivers:—An order 
for twenty-two ad- 
ditional BRT 400 
communications re- 
ceivers for the 
B.B.C’s___ receiving 
station at Crowsley 
Park, near Reading, 
has been _ placed 
with G.E.C. (Elec- 
tronics) Ltd. Already 
more than twenty 
of these receivers, 
which cover 150 to 
385 kc/s and 0-51 
to 30:0 Mc/s, are 
being used at this 
station. Nearly 
3.000 of these re- 
ceivers. which were 
first introduced in 
1947, are now in 
use throughout the 
world. 


Newton Brothers (Derby) Ltd., 
Alfreton Road, Derby (Tel.: Derby 
47676) have been appointed U.K. 
agents for a number of overseas 
manufacturers of electrical and elec- 
tronic equipment. Included are 
Gebr. Ruhstrat, of Western Ger- 
many, producers of variable trans- 
formers, fixed and variable resistors 
and potentiometers, and Nordqvist 
& Berg, of Sweden, manufacturers 
of transistor stabilized power sup- 
plies. 


Livingston Laboratories Ltd. have 
been appointed sole United King- 
dom agents for the sale of ‘“ Flex- 
well” waveguides, high-frequency 
cables and associated accessories 
manufactured by Hackethal-Draht- 
und  Kabel-Kerke  Aktiengesell- 
schaft, of Hanover, West Germany. 


German Qutlet for Ferranti The 
automatic systems division of Fer- 
ranti Ltd., of Wythenshawe, Man- 
chester, has entered into a marketing 
agreement with the recently formed 
German company Gesellschaft fur 
Rechnergesteuerte Anlagen mbH 
(G.R.A.), of Wuppertal. Under the 
agreement, the company will market 
Ferranti automatic control systems 
in the Federal Republic of Germany. 


Denham & Morley Ltd., of Den- 
more House, 173-175 Cleveland 
Street, London, W.1, have been 
appointed U.K. agents for Electronics 
Industry, of Yugoslavia. Goods 
made by E.I. include radio compo- 
nents and a range of domestic 
receivers and radiograms, 


The Gas Purification and Chemi- 
cal Company announce a pre-tax 
profit for the year ended 30th June 
of £661,765. This represents an in- 
crease of £208,051 on the previous 
year’s result. Taxation provisions 
this year totalled £351,729 compared 
with £226,007 in 1962/63. 


Metal Products, B & R_ Relays, 
Greencoat Industries, | Grundig 
(Great Britain) and Wolsey Elec- 
tronics. 


British Electric Resistance Com- 
pany pre-tax profit for the year ended 
31st July totalled £84,863 compared 
with £55,494 in the previous year. 
Tax this year took £43,800 (£29,600) 
leaving a net profit of £41,063 
(£25,894). Tax over-provision of 
£1,472 (£642) is to be credited to 
the 1963/64 result. 


The C.G.S. Resistance Company 
have recently completed an extension 
to their existing factory at Marsh 
Lane, Lymington, Hants. The new 
building houses a considerably en- 
larged winding section, fitted with 
up-to-date resistance winding and 
testing equipment. ~ 


Associated American Winding 
Machinery Inc., of New York, have 
been appointed the main distribu- 
tors of Avo instruments for the 
whole of the United States. 


Claude Lyons Ltd. have been 
appointed exclusive U.K. distributors 


for Spectra-Physics Inc., of Moun- - 
tain View, California, U.S.A., who 


manufacture a range of helium- 
neon gas lasers. : 
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Subsi- . 
diaries of this company include A.B. ~ 


Industrial Type Drawer Slides.— 
A comprehensive range of drawer 
slides manufactured by the Grant 
Pulley and Hardware Corporation, 
of New York, is now being handled 
through its recently set-up British 
subsidiary Grant Slides Ltd. 16 
Frederick Street, Brighton, Sussex. 
Many of these slides have been 
specifically designed for the elec- 
tronics industry and are now avail- 
able through the U.K. distributors 
Technical Components (Weybridge) 
Ltd., of Farnham, -Surrey. 


New London headquarters for 
Standard Telephones & Cables Ltd. 
are being built in the Strand opposite 
St. Clement Danes church.. The ten- 
storey building, with a floor area of 
47,500 sq ft, will be completed next 
spring and is to be known as “S.T.C. 
House.” 


International Computers and 
Tabulators’ head office has been 
transferred to I.C.T. House (formerly 
Hotpoint House), Putney, London, 
S.W.15. (VYel.: PUTney 7272.) The 
former I.C.T. House in Putney has 
been renamed Bridge House and will 
continue to be the company’s sales 
headquarters. (Tel.: RENown 3322.) 
The premises at 17 Old Park Lane 
has been vacated. 


Ferranti Ltd. has moved its Lon- 
don office from Kern House, Kings- 
way, to Millbank Tower, Millbank. 
S.W.1. (Tel.: VICtoria 6611.) 


The Closed Circuit Television De- 
velopment Laboratories of the Mar- 
coni Company are now at The Lane 
Works, Waterhouse Lane, Chelms- 
ford, Essex. (Tel.: Chelmsford 3281.) 


Aircraft-Marine Products (G.B.) 
Ltd. moved from Saffron House, 
London, E.C.1, to new and larger 
offices at Terminal House, Stanmore, 
Middx., during September. All ad- 
ministration, sales, data processing, 
production planning and control, re- 
search and development are centra- 
lized at Termi-al House. (Tel.: 
STOnegrove 6341.) 


' A joint sales department is 
announced by Pamphonic Reprodu- 
cers Ltd. and W. Brian Savage Ltd. 
at Heath Works, Baldcck Road, Roy- 
ston, Herts. (Tel.: Royston 2412.) 


Plantex Electrenics Ltd., manu- 
facturers and contractors to the 
radio and electronics industry, have 
moved from Bowes Park to 11 Mayes 
Road, Wood Green, London, N.22. 
(Tel.: MULberry 1091.) 


George Kent Ltd. has moved its 
registered office and London sales 
office from 199-201 High Holborn to 
Kingsway House, 103 Kingsway, 
London, W.C.2, During September 
an office was ovened at 14-17 George 
Road, Edgbaston, Birmingham, 15. 
(Tel.:. Edgbaston 5385.) 
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THE HOUSE OF BULGIN 


AT YOUR SERVICE 


WHone ELriCiENCY COUNTS— 


BULGIN MICRO-SWITCHES 
LEAD THE WORLD 


or years, leading manufacturers of 
F precision equipment have stan- 
dardised on our products continually. 
Types are used in the air, on land, and 
in sea-going apparatus. All are guaran- 
teed to our published Technical data. 


List No. 5.506-508 


%* MILLIONS OF OPERATIONS 


%* FINE SILVER CONTACTS 


% BERYLLIUM COPPER SPRINGS 


% INDIVIDUALLY TESTED 


%& OVER 220 TYPES 


% DELIVERY MOSTLY EX-STOCK 


COMPETITIVE PRICES 


iS FOR FULL DETAILS 
List No. S.530-532/W. SEND FOR BROCHURE 


PAT. No. 73342. 


MANUFACTURERS AND SUPPLIERS OF RADIO 
AND ELECTRONIC COMPONENTS TO 
ADMIRALTY MINISTRY OF WORKS B.B.C. 


A. F. BULGIN & CO. LTD., 
Bye Pass Rd., Barking, Essex. 


WAR OFFICE MINISTRY OF AVIATION G.P.O. 
AIR MINISTRY MINISTRY OF SUPPLY V.TLA. 
HOME OFFICE “ RESEARCH ESTABLISHMENTS NLP.L. 


CROWN: AGENTS: ~ U.K.A.E.A, D.S.1.R. 


Tel: RIPpleway 5588 (12 lines) 


15WW—109 FOR FURTHER DETAILS, 
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DECEMBER MEETINGS 


Tickets are required for some meetings : 


readers are advised, therefore, to 


communicate with the society concerned 


LONDON 

2nd. I.E.E.—Lecture on “The 
U.K.3 satellite”? by  H. J, Sketch at 
5.30 at Savoy Place, W.C.2. 

2nd. I.E.R.E.—Symposium of short 
papers on “Special loudspeaker appli- 
cations” at 6.0 at the London School 
of Hygiene and Tropical Medicine, 
Keppel Street, W.C.1. 

2nd. - B.K.S.—‘ Audio purposes and 
problems” by J. Crabbe at 7.30 at the 
Central Office of Information, Her- 
cules Road, S.E.1. 

4th. Television 
vision university ” 
1:0) Sate b ey As; 
S.W:.3. : 

7th. . I.E.E.—Colloquium on “ Pro- 
grammed test equipment and _tech- 
niques” at 10.0 a.m. at Savoy Place, 
W.C.2. 

7th. I.E.E.—‘ Non-linear — circuit 
theory” by Prof. J. C. West at 5.30 at 
Savoy Place, W.C.2. 

9th. I.E.E.—‘‘ Telemetry—the pre- 
sent. position. and future trends” by 
RE. Young at 5.30 at Savoy Place, 
W.C.2. . 

9th. I.E.R.E.—Annual general meet- 
ing at 6.0 followed by presidential 
address of Colonel G. W. Raby at 7.0 
at the London School of Hygiene and 
Tropical Medicine, Keppel Street, 
W.C.1. 

9th. B.K.S.—‘ The measurement of 
sound levels” a discussion between 
E. R. Wigan and R. Auger at 7.30 at 
the Central Office of Information, Her- 
cules Road, S.E.1. 

10th. Radar & Electronics Assoc.— 
“Pay television systems” by K. A: 
Russell at 7.0 at the Royal Society of 
Arts, John Adam Street, W.C.2. 

10th. Television Society. —Discussion 
on “Television servicing—is it satis- 
factory?” at 7.0 at I.T.A., 70 Bromp- 
ton Road, S.W.3. 

15th. L.E.E.—Discussion | on “ Tran- 
sistors—the first encounter’ opened by 
V. H. Attree at 5.30 at Savoy Place, 


W.C.2 
16th. LE.R.E. & J.E.E.—Discussion 
opened by J. 


Society.—“ Tele- 
by J. Weltman- at 
70 Brompton Road, 


on “D.C. defibrillation ” 
Spencer at 6.0 at the London School of 


Hygiene and Tropical Medicine, Keppel 
Street, W.C.1. 
17th. LEE. —Colloquium on “ Mod- 


for microwave circuit 
” at 10.0 a.m. at Savoy Place, 


ern techniques 
synthesis 
W.C.2. 


BATH 

2nd. IJ.E.E. & I.E.R.E.—Discussion 
on “The applications of closed circuit 
television” opened by V. J. Cooper 
and F. R. Elery at 6.0 at the S.W.E.B. 
Offices. 


BIRMINGHAM 

8th. I.E.E.—‘ Communications satel- 
lite “geet ” by J. H. H. Merriman 
and H. C. Husband at 6.30 at the Col- 
lege of Advanced Technology, Gosta 
Green. 

10th. I.E.R-E.—‘ Computers in bio- 
chemical research” by Prof. W.. T. 
Williams at 6.0 at the-Electrical Engin- 
eering Dept., The University. 
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10th. Institution of Electronics.— 
* Loudspeakers and high fidelity repro- 
duction” by K. F. Russell at 7.0 at 
the College of Advanced Technology, 
Gosta Green. 


BRIGHTON 


15th. J.E.R.E.—‘ Application of tele- 
metry and remote control systems to a 
water undertaking” by G. Bishop at 
6.30 at the College of Technology. 


CAMBRIDGE 


Ist. JI.E.E.—“ Social aspects of tele- 
communications ” by Prof. E. C. Cherry 
at 8.0 at the Engineering Laboratory, 
Trumpington Street. 


CARDIFF 


9th. . LE.E. & IE.R.E— “The in- 
dustrial applications of digital tech- 


niques” by F. Shaw at 6.30 at the. 


Welsh College of Advanced Technology. 


> 


CHESTER 


14th. I.E.E.—‘ Radio meteorology ” 
by J. Lane at 6.30 at the Town Hall. 


EDINBURGH 

8th. IT.E.E. & I.E.R.E—“ U.H.F. 
aerials” by C. F. Whitbread at 6.0 at 
the Carlton Hotel, North Bridge. 

9th. I.E.R.E.—‘‘ Transistor audio 
amplifiers ” by P. J. Baxandall at 7.0 at 
The University, Drummond Street. 


GLASGOW 


Std. 5S. E.Rol—= Bees control 
systems in coal mining” by H. J. Ren- 
dall at 7.30 at the McLellan Galleries, 
Sauchiehall Street. 


7th, IEE. & IE.R.E.—‘U.H.F. 
aerials” by C. F. Whitbread at 6.0 at 
the University of Strathclyde, George 
Street. 

10th. J.E.R.E.—‘“‘ Transistor audio 
amplifiers ” by P. J. Baxandall at 7.0 at 
the Institution of Engineers and Ship- 
builders, 39 Elmbank Crescent. 


HULL 

3rd. I.E.E.—“‘ Satellite communica- 
tions” by F. J. D. Taylor at 6.30 at 
the Y.E.B. Offices. 


IPSWICH 


16th. 1.E.E.—“ Radio-meteorology ” 
by J. Lane at 6.30 at Electric House. 


LEEDS 


Ist.c 2. am rs a present 
and future ” by. Prot. sP.7 J. Clarri- 
coats at 6.30 in the Beet Engin- 
eering Dept., The University. 


2nd. J.E.R.E.—“ Computer input/ 
output equipment” by M. P. Circuit at 
6.30 in the Electrical Engineering Dept., 
The University. 

9th. S.E.R.T.—“ Valve voltmeters ” 
by A. Smith at 7.30 at the Branch 


College of Engineering, Cookridge 
Street. 


LEICESTER 

Oth eek. E. R.E.— Survey of radio 
astronomy” by J. Heywood at 6.30 at 
The University. 


LIVERPOOL 

7th. I.E.E.—‘ Computers in control 
of processes—the coming revolution in 
industry” by Dr. D. N. Truscott at 
6.30 at the Royal Institution, Colquitt 
Street. 

16th. I.E.R.E.—* Medical _ elec- 
tronics ” by W. H. Wilkes at 7.30 at the 
Walker Art Gallery. 


LOUGHBOROUGH 

15th. LE.E.—* Automatic satellite 
tracking telescope” by P. N. Prior at 
6.30 at Edward Herbert Building, Col- 
lege of Technology. 


MALVERN 

17th. TE.R.E.—“ Small high-Bdelity 
loudspeaker systems ” by K. F. Russell 
at 7.0 at the Winter Gardens. 


MANCHESTER 

10th. I.E.R.E.—“ Applied - electronics 
in medicine” by J. F. Cordell at 6.0 
at the Renold Building, College of 
Science and Technology. 


NEWCASTLE-UPON-TYNE 

9th. L.E.R.E.—“ Instrumentation for 
ultrasonic diagnosis and surgery” by 
Dr. D. Gordon at 6.0 at the Institute 
of Mining and Mechanical Engineers, 
Westgate Road. 


SHEFFIELD 

9th. I.E.E.—Discussion on “ Ma- 
chines that teach” opened by K. Hol- 
lings at 6.30 at The University. 


SOUTHAMPTON 

Ist. I.E.R.E.—* Modern memory 
systems” by W. Renwick at 6.30 at 
the Lanchester Theatre of The Univer- 
sity. 

18th. Institution of. Electronics— 
“Recent developments in printed cir- 
cuit techniques” by W. Tanser at 
7.0 at the Southern Counties Building 
ae Design Centre, 18-20 Cumberland 

ace. 


WEYMOUTH 

3rd. I.E.E.—“ Electrical synthesis of 
music”? by A. Douglas at 6.30 at the 
South Dorset Technical College. 


CLUB NEWS 


Derby.—The December meetings of 
the Derby & District Amateur Radio 
Society will include a constructors’ con- 


test for the Founder Members’ Trophy 


(9th), an open evening for junior mem- 

bers (16th) and, on the 30th, the year’s 

activities will be reviewed. Meetings are 

ae at 7.30 in Room No. 4, 119 Green 
ane. 


Melton Mowbray.—“ The use of test 
gear” is the title of the talk to be 
given by L. Fisher (G4MK) and D. 
Fisher to members of the Melton Mow- 
bray Amateur Radio Society on Decem- 
ber 31st. Monthly meetings of the 
Society are held at 7.30 in St. John 
Ambulance Hall, Asfordby Hill. 


Wellingborough.—Radio control of 
models will be discussed at the Decem- 


ber 3rd meeting of the Wellingborough — 


Radio Club which meets every Thurs- 
day at 7.45 at Silver Street Club Room. 
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NOW... 


another milestone 


in audio 
engineering 
BY 


STEREO 30 


Ltandidotiel \NTEGRATED AMPLIFIER 


Dimensions: I3ins. x 4tins. x Yins. deep. Weight: I4lbs. Price £49 [0s 0d. 
. . . superb styling, faultless performance and a breakthrough 
in price and reliability by LEAK ... the First Name in High Fidelity 


Reprinted from ‘‘ WIRELESS WORLD ”’ Editorial May 1963 *‘.. . Last autumn, during his presidential 
address to the British Sound Recording Association, H. J. Leak demonstrated a prototype high-quality 
transistor amplifier which gave results indistinguishable from those of his valve amplifiers . . .”? 


‘* People sometimes ask why there is any necessity to change to transistors. The elimination of the 
output transformer is, in our view, sufficient reason now that solutions of the problem of linearity in 
the response of the rest of the transistor circuit have been found. As additional bonuses we get smaller} 
size, cooler running and the prospect of longer life.’’ 


& Compared with its equivalent valve amplifier the ‘‘Stereo 30”’ gives results which 
are indistinguishable and it offers these important advantages: 


@ It is 48% of the weight. @ It has greater reliability (estimated to be 500% better) 
@ It is 43% of the size. because the heat rise within the case is negligible (12°F) 
@ It is 89% of the price. and because the maximum voltage is less than 50. 


How can the value possibly survive in view of the above comparisons? 


Write now for fully illustrated brochure. 


H.J.LEAK& CO.,LTD. 
L. E ra K BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3. 


Telephone: SHEpherds Bush [173 Telegrams: Sinusoidal Ealux, London 
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SINCLAIR X-10 


DECEMBER, 1964 


parts 


’ Price, inclusive of all 

and Instruction ae a 
Manual for building X-10 

READY BUILT AND 

TESTED including In- ee ee 
struction Manual 


Mains 
' Unit (A.C. 200/240V) 


The Sinclair X-!0 is a high fidelity integrated power 
amplifier and pre-amp using || transistors and having 
a transformerless output of 10 watts for feeding into a 
15 ohm loudspeaker system. It requires only the 
addition of tone and volume controls plus a twelve 
volt D.C. power supply to make it a complete mono 
high fidelity assembly of exceptional quality. Stereo 
is achieved by using two X-10 amplifiers and ganged or 
separate controls. Input sensitivity is sufficient for all 
crystal or magnetic pick-ups and the manual supplied 
with the X-10 gives detailed instructions for connect- 
ing the controls and for using the amplifier in a wide 
variety of applications. 

This radically new transistor amplifier (patents 
applied for) is the first to be marketed anywhere in the 


a radical 

departure 
from conventional 
design 


world using the pulse width modulation principie 
(P.W.M.) as described by D. R. Birt in ‘‘ Wireless 
World,’’ February, 1963. This technique permits an 
enormous reduction in the power dissipation in the 
output transistors of an amplifier; and in the case of 
the Sinclair X-10, the output efficiency is about 95% 
as compared with about 60% for conventional class 
B output stages. Thus the dissipation is only {th or 
less of that occurring in all other amplifiers. That is 
why no heat sink is required for the output stage, 
why small high frequency transistors can be used in 
place of the conventional low frequency power tran- 
sistors and why the X-10 will operate from two 4/- 
batteries with normal. use for about 3 months. 


NEW DESIGN, PRINCIPLES, PERFORMANCE 


Power Supply 


£2-14-0 


will power one or two X-!0 amplifiers. 


' If you do not wish tu cut coubdon from page, please 
mention ‘‘ Wireless Werld’’ Dec. when writing. 


‘fi 
it 
iE 
ik 
I 
a | 
{ 


1 
‘ 
‘ 


Please send items detailed below:— f£ 5: d. 


. 
. 


for which | enclose CASH/CHEQUE/MONEY ORDER—— 
ll nl a 


COO O Oona eee re reercessereesasecee seeeresscencee 


OC Sr OS 


TOTAL £ 


GUARANTEE 


FULL SERVICE FACILITIES ALWAYS AVAILABLE TO SINCLAIR CUSTOMERS, 


To SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE 


OUTPUT STAGE 


audio power for the loudspeaker. 


UNIQUE 4 TRANSISTOR 


Another Sinclair special feature—these 4 
output transistors do not get hot even at full 
output because the circuit converts almost 100% 
of the power from battery or mains unit into 


If you are not completely satisfied with your purchase 


question. 


eee eee ee ee rr eri DUP e ree enero eeeessoesosee 
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(we are confident you will be delighted) your full 
purchase price will be refunded instantly and without 


al - 
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a) 


DECEMBER, 1964 


WIRELEss WORLD 


» 87 


10 WATT INTEGRATED AMPLIFIER 


USING PULSE WIDTH MODULATION 


Build it yourself 


or buy it 
complete 


SQUARE WAVE 
GENERATOR 


TWO STAGE 
PRE AMP 


THE SINCLAIR 
X-10 MANUAL 


Explains -how. the amplifier func- 
tions and how you can add the 
correct tone and volume control 
system to suit your precise 
requirements. A variety of 
systems is shown, none of which 
will add more than a few shillings 
to the original cost of your 
Sinclair X-10 be it for mono or 
Stereo, 


FEED BACK 
INTEGRATOR 


SCHEMATIC 
/\\ BLOCK 
DIAGRAM 


CURRENT 
ADDER 


PW.M. is the answer 


The principle is briefly as follows: A square wave of constant 
voltage amplitude and with a frequency well above the highest 
audio-frequency to be reproduced is applied to the terminals 
of the load. As the load has a high impedance at this fre- 
quency negligible current flows through the voice coil of the 
speaker, 


In the absence of any input signal, the mark space ratio of 
the square wave is unity—that is, the current flows for an 
equal period in each direction. When an input signal is 
applied, the mark-space ratio changes with the result that 
there is a net current flowing through the voice coil which 
deflects the cone. When the input signal is at any frequency 
up to 20kc/s the net current is an exact replica of the input 
signal and is independent of the transfer characteristics of the 
output transistors. Thus the distortion figures can be in- 
credibly low. 

The vital advantage of P.W.M. is that the output transistors 
act as switches and therefore dissipate negligible power. 
Because of this we have been able to use 5mc/s transistors in 
the output stage of the X-10. These transistors are small and 
require no heat sink. 


MORE SINCLAIR DESIGNS ON NEXT PAGE 
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SCHMIDT 
TRIGGER 


A 100% 
BRITISH 
DESIGN 


@ 11 TRANSISTORS 


@ UNIQUE OUTPUT 


STAGE 
@ SIZE 6"x 3" 


NPN/PNP 
complementary 


NPN/PNP 
complementary 
pair 


%* No heat sink 


3% Add your own choice of tone con- 
trol circuit 


%* Input Sensitivity ImV at 1kQ 
%* Total harmonic distortion <0.1% 
%* Output power |!0 watts 


% Frequency response 
5-20,000 c/s + 0.5dB 


%* Speaker impedance 15Q 

% Damping factor Greater than 100 
+ Quiescent consumption 75mA 
%* Supply voltage 12 volts 


1 i | el || 


SINCLAIR RADIONICS LTD 


COMBERTON, CAMBRIDGE 
Telephone: Comberton 682 
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THE SMALLEST SET 


IN THE WORLD 


SINCLAIR MICRO-6 
SIX-STAGE RECEIVER 


Now more than 9,000 built 
and in use all over the world 


THE 100% BRITISH DESIGNED SINCLAIR MICRO-6 continues 
unchallenged as the most remarkable receiver of its kind ever 
made available to the public anywhere in the world. It has special 
6-stage circuitry, and is, at the same time, the smallest set on earth. 
Everything except the lightweight earpiece is contained in the 
smart, minute white, gold and black case which is appreciably 
smaller than a matchbox, as the illustration shows. With vernier- 
type tuning control, bandspread over the higher frequency end of 
the medium waveband and powerful A.G.C. to ensure fade free 
reception of the most distant stations, the Micro-6 provides re- 
markable standards of performance. Quality of reproduction is 
outstandingly good, and again and again the set is reported to give 
excellent results where other sets cannot be used at all. The 
Micro-6 cannot be too highly recommended, both as an intriguing 
design, to build, and a most practical radio to use. 


A.G.C. 
ist R.F. 2nd R.F. 


6-STAGE POWER AND SELECTIVITY 


The Micro-6 uses only three Micro-Alloy Transistors in a unique and 


Building is simple and straight 
forward when the meticu- 
lously detailed instructions and dial, and well-printed, 


are followed. All 


Sinclair 
well-styled, 


nylon wrist strap 


a 
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@ ACTUAL SIZE (14x 1,3, xin.) 


@ WEIGHS UNDER ONE OUNCE. 


@ BAND SPREAD TUNING 
FOR EASY RECEPTION 
FROM LUXEMBOURG. 


@ VERNIER-TYPE TUNING 
OVER MEDIUM WAVE 
BAND. 


@ VERY SMART APPEAR- 
AN 


“ Transrista ”’ 


Strong black 7/6 


lightweight 


Mallory Mercury Cell Type 
ZM312 (2 required) each, 
Pack of 6 2.33. Zoe hO/6 


@ CHOICE OF MANY STA- 
TIONS. 


@ BATTERIES AND FER- 
RITE ROD AERIAL CON- 
TAINED IN CASE. 


@ 100% BRITISH DESIGN. 


Easily built in an evening! 


earpiece, case 59’6 
t 


diodes, printed circuit board, 


é parts 8 page Instruction manual 
including MAT transistors, to come. 


SINCLAIR TR750 POWER AMPLIFIER 


1/11 


very efficient circuit as follows:—Two stages of R.F. amplification are 
followed by an efficient double-diode detector which drives a high- 
Powerful A.G.C. applied to the first R.F. 
stage ensures fade-free reception from the most distant stations 
tuned in. Everything including ferrite-rod aerial and batteries is 
contained within the elegant tiny case. 


gain 3-stage A.F. amplifier. 


PRECEDING 
PAGES 


With built-in 
volume 
controi 
and 

switch 


UNIQUE SINCLAIR 


Guarantee 


The . following unconditional guarantee 
applies to everything you buy from Sinclair 
Radionics Ltd:- 

If you are not completely satisfied with 
your purchase (we are confident you will be 
delighted) your full purchase price will be 
refunded instantly and without question. 


> FULL SERVICE FACILITIES ALWAYS 
AVAILABLE TO SINCLAIR CUSTOMERS 


SINCLAIR RADIONICS LTD. 
COMBERTON, CAMBRIDGE -\EtErHONE 
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THE TR750 enables the 
Sinclair Micro-6 or Slimline 
Receivers to be used as a 
powerful car radio or domes- 
tic or portable loudspeaker 
set. It also has many other 
applications such as a record 
reproducer, intercom or baby 
alarm. An ouput of 
750 milliwatts for 
feeding into a stan- 
dard 25-300 loud-} 
speaker requires only 
a lO0mV input into 
2kQ.. Frequency res- 
ponse 30-20,000 c/s + 1IdB. 
Power required—9 to |2 volts. 


= 
All parts with Ready built and 
instructions . ; tested with 45 = 


come to instructions 
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FREQUENCY METER 


AND STANDARD SIGNAL GENERATOR 
331/C 


% Wide range: DC—3000 mc/s 


%* High Sensitivity: 
5 mv with magic eye zero beat detection, 
50 uV using headphones for zero beat detection. 


% Reference Standard Stability: 
Better than 5 parts in 10'° at constant ambient. 
Less than +1 part in 10° drift per day. 


% 37,000 Standard Frequencies phase locked to 
crystal. 


% Reading Accuracy: +1 cycle. 
3c Automatic Harmonic Identification. 


% Direct measurement of drift about 


any set 
frequency. 


ELECTRONICS LIMITED 


(a member of the Southern Intruments Group) 


STATION ESTATE, 


Telephone: 


BLACKWATER, 
Camberley 5399 


CAMBERLEY, SURREY 
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MOST VERSATILE | TECHNICAL TRAINING by 


miniature RECORDER 


113 | 99385. | RANGES 


Models available 
From 7” to 450” to record A.C. 

ie Des any ere per none ou all and D.C. current 

rive motor analog (galvano- 

different chart meter)recorders and voltage and 

speeds are avail- 


temperature. 
able by means of 


rapidly inter. A A C.orD.C.| INSIDE, 
Renee DRIVE |OUTSIDE 


Chart drive The recorder 


may be easily 
weatherproofed, 
and may be 
safely used in all 
weather con- 
ditions including 
high humidity. 


BELOW ZERO 


powered by syn- 
chronous motors 
of any standard 
voltage and 
frequency or D.C. 
motors which 
consume only 
milliwatts of 
power. 


EXPERT 


BELOW SEA 
LEVEL 
TO 100,000’ 


Performance 
unaffected by 
changes in 
atmospheric 
pressure. 


LARGE 


NO INK 


th high Cl 
resotucion | CHART FADVICE| ,,10 160° | 
duced without CAPACITY Our represent- racy maintained 


atives will 
readily advise 
you on any 
SopHon tion: 


RE-ROLL or r TEAR OFF 


The chart is rewound inside the unit 
or in the tear off type it feeds out of 
the recorder and may be torn off as 
required. 


the need for ink, 
heated stylus or 
voltage. sensitive 

paper, ‘ 


ROUGH 
USAGE 
This precision 
instrument is 


At 1” per hour a 
standard chart 
roll jasts a full 
month, 


LOW 
COST 


PRICES 
FROM 


£53 


Over a wide range 
of ambient 
temperatures. 


housed ina 
rugged die cast 
aluminium case. 


4 years of faithful 
» service under the 
Most adverse 
conditions. 


WEST Instrument Lid 
A Division of 

GULTON INDUSTRIES (BRITAIN) LTD. 
The Hydsa, BRIGHTON, 7, Sussex, Englan¢ 
Tel: Brighton 66271 elex.87172 


write or phone for 
CATALOGUE 


UNITS or for 
PANEL MOUNT 
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IN RADIO, TELEVISION AND 


me S ELECTRONIC ENGINEERING 


First-class opportunities in Radio and Electronics await the ICS 
trained man. Let 1CS train YOU for a well-paid post in this 
expanding field. 

ICS courses offer the keen, ambitious man the opportunity to 
acquire, quickly and easily, the specialized training so essential 
to success. Diploma courses in Radio/TV Engineering and Ser- 
vicing, Electronics, Computers, etc. Expert coaching for: 

* INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS, 
C. & G. TELECOMMUNICACION TECHNICIANS’ CERTS. 

Cc. & G. SUPPLEMENTARY STUDIES 

R.T.£.8. RADIO AND TY 3ERVICING CERTIFICATE. 
RADIO AMATEURS’ EXAMINATION. 

P.M.G. CERTIFICATES IN RADIOTELEGRAPHY. 


Examination Students Coached until Successful. 


NEW SELF-BUILD RADIO COURSES. 
Build your own 5-valve receiver, transistor portable, signal gener- 
ator and multittest meter—all under expert tuition. 


POST THIS COUPON TODAY and find out how ICS can help 
YOU in your career. Full details of |CS courses in Radio, Tele- 
vision and Electronics will be sent to you by return mail. 


MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES. 


* 


see 


International Correspondence’ Schools 


; INTERNATIONAL | (Dept. 222), Intertext House, Parkgate | 


Road, London, S.W.ji1. 


A WHOLE at 
OF KNOWLEDGE. po ee Pe a ee 12.64 | 
AWAITS YOU! | seis hs bedeacvemacas gheeeete tt 

15WW—116 FOR FURTHER DETAILS. 


Ce eee ee ee ee ee ee 


LABORATORY 
POWER SUPPLY 
__UNTS__ 


L30 


Overload and 
short circuit 
proof. Current. 
restricting de- 
vice — auto- 
matically reset 
on removal of 
overload. 


Small and light. 
Large meter. 

Range 0O-30V 

(Variable) 0.5A. 
Due to the 
amazing low 
price of this unit 
it is specially 
suitable for quantity use in educational establishments 
and for general use in research and development de- 


partments. U.K. Price £38 


L3O 


Stabilised 


D.C. 


Power Unit for 
laboratory 


and 

experimental 

work. 

Range 0-30 

volts at 2 am- 

peres. 

Overload and 

short circuit 

proof by a cur- 

rent limiting de- 

vice which re- 

duces the output 

current to a safa 

value. : 
Lightweight in construction, with polished black ano- 
dised front panel, sloped to give easy viewing of large 


meter. U.K. Price £78 


FARNELL) 
INSTRUMENTS LIMITED 


SANDBECK WAY, WETHERBY, 
YORKSHIRE. Tel: 2691 /2/3 
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SERVO AND ELECTRONIC 
SALES LIMITED 


D.C, SERVO AMPLIFIER TYPE SA14 
For use with D.C. Split Field Machines 


We have just commenced manufacture of this Amplifier which is of completely 
new design aimed specifically at attaining very low drift characteristics and is 
suitable for use in conjunction with split field motors requiring up to 40-0-40 
milliamps field current for full torque. 


The amplifier gain for small signals is not less than 1500 milliamps per volt, 
and the full field current change of 80 milliamps is obtained from a 75 millivolt 
input. 


The amplifier will accept, without modification, either balanced or asymmet~ 


rical signals, and may be used with any type of split field motor with a field 
resistance of between 300 and 1700 ohms. 


The amplifier is fully guaranteed for a period of 12 months from date of 
purchase, and is tropicalised. 


We have available 8 different types of Split Field Motors or Motor Generators 
accommodating various armature supply voltages suitable for use with the 
-above Amplifier, 


ETHER ELECTROMETHODS LOW INERTIA INTEGRATING & SERVO 
MOTORS. We have available stocks of these superb instruments for use. on 
nominal supplies of 1.5,.6, 12 and 24 V. The most sensitive of these instruments 
commences rotation at a supply of less than 5 millivolts at 1.5 milliamps. 400 CPS. 
2 PHASE SIZE 15 SERVO MOTORS. We have available two main types of | 
geared Servo Motors, one with a final output speed of 67 rpm. providing 24 oz. in 
torque, and another providing 48 rpm at approximately 120 oz. in. torque. Both 
motors are NATO size 15 but the second type has a size 18 gearbox. We have 
in stock, available for immediate delivery a PRACTICALLY COMPLETE RANGE 
OF VITREOUS RESISTORS with ratings from 10-300 watts at extremely attrac- 
tive prices. We also have in stock standard NATO SERVO MOTORS AND 
SYNCHROS of the following types: © j 


Motors: Synchros; _ 
11PM1, 111SCM1 11M10D1, 11M40D, 26V110T4A, 15TR/TX4A, 15CX/CT4, 
J1MS8235, 11P121, 11P144, 11M47, 15CX/4A, 18CX/CT4, 180T/4A, 23TX4, 
11M73. 23CT4, 16CTB4A, 16CX B4A, 

Gearheads 26VO8CX4, 15CDX4A, 26VO8CT4, 
11H76 (600.32: 1) X11H17 (9.92:1) 15TR/4A, 160K4A. 


We also have various types of SMITHS HYSTERESIS MOTORS in stock. 
We are also proud to be able to offer reconditioned OSCILLOSCOPES guaran- 
teed to meet manufacturers’ original specifications. 


COSSOR TYPE 1035 AT £37/10/- E.M.I. TYPE WM5A AT £95 
E.M.I. TYPE WM5 AT £85 E.M.I. TYPE 3794 AT £40 


We also stock 50 C/S SERVO SYSTEMS AND COMPONENTS INCLUDING 
SYNCHROS, MAGSLIPS, SELSYNS, IPOTS, AND ALL MECHANICAL 
AND ELECTRONIC COMPONENTS AND ASSEMBLIES FOR AUTOMATIC 
CONTROL AND COMPUTATION. 


Post orders, enquiries, and callers to: 43 High St., Orpington, Kent. Tel.: 
Orpington.31066. Works: 19 Miil Road, Lydd, Kent. 
Terms: Nett monthly for approved accounts only, otherwise Cash with Order. 
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NUMBER OWE IN ELECTRICAL CONNECTORS... 


UHF-COAXIAL/TWINAXIAL 


General Purpose Coax/Twinax. Six basic 


shell styles. Up to SOOV Peak. 


CANNON ELECTRIC 
(GREAT BRITAIN) LTD. 
25-27 Bickerton Road, 


Upper Holloway, London, N.19. 
Telephone: ARChway 3088 
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DON'T MISS THESE BARGAINS 


Transistor ferrite rod serial with medium 
and long wave coils with circuit, 7/@. - 
Oscillator Coil and set of 3-ILF. transformers 
for transistor set with circuit, 12/6. 
Tuning Condenser to suit, air-spaced with 
trimmers, 9/-. 

Ditto but sub. min. 7 mm. 10/- the set, 
two-gang condensers to suit 8/6 (request 
sub, min. circuit). 

Midget 3in. P.M. Loudspeaker, 3 ohm, 12/6, 
80 ohm, 13/6. 

Midget 208 pF + 176 pF two-gang Tuning 
Condenser with trimmers for transistor set, 
Price 9/-. 

Push-Pull Transformer. Sub-miniature, 8/6. 
-0005 mfd, Single Tuning Condenser. Solid 
dielectric jin. spindle for transistor of 
Crystal set, with spindle tapped 6 BA., 2/6. 
46 Sets (Receiver/Transmitter pack set). 
Unused sets complete except for crystals. 
19/6. Post 3/-. 

Battery Charger Kit. Comprises 5 amp. 
transformer, 5 amp. rectifier, metal case and 
meter to charge 6 or 12 volt batteries up 
to 5 amps. With variable charge rate, 
39/6 each. 3/6 post & insurance, ° 

Mains Transformer. 250-0-250 at 80 mA. 
6.3 volts 5 a. (normal mains input), 12/6. 


each. Carr. 2/6. 


Output Transformer. Standard pentode 
matching type, 4/6 each; 48/- per doz. 
Slide Switch,  Sub-miniature but dpdt, 
2/-; 18/- doz. 

T.C.C, or Dubilier Tubular Condensers. 


Di, JOE BROwE os a f 10/- doz. 
SOE MI MOTs ove caic ove ace 9/6 doz. 
FADS 0k, BHO iiss oe 6/- doz. 
05 mf, bOGVE | bike. cs 5/- doz. 
0001 mr, 1000v. ........0% 5/- doz. 
BOON FO0Q Gs Bo asad tb diediceln G/- doz. 
.002 1000v. 7/6 doz. 
-005 1000y. §/- doz, 
02 750v. 8/6 doz. 
S02 L000 22 eo Bee ca AOl= doz. 


Battery Charger Rectifier, Selenium 12-14 y. 
5 amp. 9/6. 

Metal Chassis, “Punched* for Mullard 510 
Amplifier, complete with inner sereening 
sections and stove enamelled. 12/6 set. 


Unbreakable Mains Lead. Type of lead 
fitted to electric razors makes fine lead for 
test meters and any other devices where 
subject to continuous bending. Twin figure 
eight construction, soft cream P.V.C. 
covered. Normally costs 2/- per yard. 
Three 6ft. leads for 2/-, 

Filament Transformers, 6.3 v., 1} amp. 6/6. 
Neon Lamp—midget wire ended, ideal mains 
tester, ete. 2/-. Ex-Govt. 1/6. 
Philips Trimmers. 0-30 pF. 1/- 

9/- doz. 

Heavy Duty Test Prods—red and blac’- with 
plug-in lead attachments, 6/6. 
Low Resistance. Headphones. 
sets, etc. 7/6, plus 2/6, 


Cold Cathode Valve CV 413. Voltage regu- 
lator or trigger switch—unused but ex- 
equipment. 2/- each. 


Tag Panels. Ideal for construction, experi- 
mental circuits, etc., 3 of each of 12 different 
types, 5/-. Post 1/6. 


Slydiock Panel Mounting Fuses, with carrier, 
5 amps. 2/-; each; 15 amp. 2/6 each. 

1 mid. 350 vy, Small tubular metal-cased 
condenser made by Dubilier, 2/6 doz. 


Toggle Switch. Standard metal body, type 
with round doliy, fixing ring and on/off 


each; 


Ideal crystal 


indicating plate. 1/3; or 12/- doz. 


Meta! Rectifier. 250 v. 60-80 milliamps, 
ideal for mains set er instrument or to 
replace that expensive valve, 4/6. 

Long, Medium and Short Wave Coii Pack. 
An exceptionally well made coil pack which 
covers the standard long, medium and short 
wavebands for 465 ke/s. I.F. complete with 
diagram of connection, 14/6, 

Piano Key Type Switches, 3 key type 8/-, 4 
key type 3/9, 5 key type 4/6, post and 
packing 1/- regardless of number ordered. 
500 MW Amplifier. Uses 3 transistors, 2 of 
which are in Glass B push pull for battery 
economy. Ideal little unit for baby alarm, 


record player, intercom, etc., etc. 19/6. 
Speaker 12/6 extra. 
Electrolitic Condenser—Bargain, Sub-minia- 


ture type 50 mid. 6 y, made by T.C.C. 9/6 
per dozen (minimum quantity supplied). 

Transistor Set Cases, Finished in two tone 
with handle and back, Size 10} x73x*3 
15/- each, plus 2/6 carriage and insurance. 


SPEAKER BARGAIN 


12in. High 
fidelity loud- 
speaker, 
High flux 
permanent 
magnet type 
with either | 
3 or 15 ohm 
speech coil. 
Will handle : 
up to 10 watts. Brand new, by famous maker. 
Price 27/6, plus 3/6 post and insurance. 


Where postage is not definitely sta- 


ted add 2/- to all orders under £3, 


ELECTRONICS 


WIRELESS WORLD 


GOOD COMPANION 
Mark II1 B 


the 8- 


The 6-transistor set. with 
transistor performance. 


Incorporating all the latest refine- 
ments. Anyone who can soider can 
make it. 


Many thousands already in use all 
over the country, 


Full coverage of Long and Medium 
wavebands, 


Fine looking cabinet, size 11 x 8 x 3in. 
Q.P.P. output approx. 750 MW. 
Excellent reception of difficult 
stations like 208. 


Variable feedback gives excellent tone. 


plus 4/- post 
and insurance. 


QUR BARGAIN OF THE YEAR 


ONEY £5.19.6 


A Complete kit of parts to build this 
€-transistor 2 wave superhet receiver at 
only 39/6, plus 4/6 post and ins. 


“CORONET” Mk. IV 


lt fully covers the medium-wave band 
and that part of the long-wave band 
to bring in B.B.C, Light. The circuit 
includes a highly efticient slab aerial and 23” P.M. speaker, Overall size approxi- 
mately 4} x 2) x liin. Supplied complete with carrying case. 


—— THIS MONTH’S SNIP 
£5.10.0 RADIO for only 


37/6 
Originally sold at £5/10/-- we now offer the 
“ Pimpernel ’’ 5 Transistor Pocket Radio at only 
37/6. The sets are complete but are “ line 
rejects’ so there will be some small faults to 
find. Alternatively,-of course, you can use the parts for building another circuit. 
Components are all new and unused, and their retail value, even at today’s lowered 
price, is over £4, Parts you will get include:— 
Jackson “00” Tuning Condenser ...... 
Plessey Driver Transformer 
Goodman's or Plessey 3in. speaker. ....,.... 
Morganite Volume Control with switch. . 
Philco MF Bransistion sis fo. Ts ees eaten s bo ccbonuae 
§.T.C. matched output transistors and driver 
Plastic Case with carrying handle 
6 Electrolitic Condensers 
10 Resistors 
Ferrite Aerial 


MULTI-METER BARGAIN 


Model number EP10K. Extra wide scale 
fitted corner-wise for compactness, extra 
accurate as it uses 1% components, Sensitiy- 
ity 10,000 ohms per volt. A.C, and D.C. 
ranges. D.C. voltage up to 1.2k¥ in 5 ranges. 
A.C. voltage up to 1.2kV 5 ranges, D.C, 
current up to 300mA 3 ranges. Resistance 
up to 2 meg, Capacities 0.05 to .15 mfd. and 
decibels, Complete with full instructions and 
test prods and battery for ohms range. A real 
bargain not repeatable once stocks cleared, 
Price 69/6. Carriage and insurance 5/-, 


THE STRAIGHT LINE 
AMPLIFIER 


We cal! this the straight line amplifier 


because it is virtually distortionless, 
even at.10 watts. This is achieved by 
the careful use of feed back, choice of 
components and transformerless de- 
sign, Sensitivity is 100 mV. from 10 K. [ 
source. Push-pull output. For battery or mains operation. 

Model $15 15 ohm output, £5/19/6, plus 2/6 post and insurance. 

Model 88, 3 ohm output, £5/10/-, plus 2/6 post and imsurance. 

Mains Unit, 59/6. Pre-Amplifier mono 65/-; stereo, £10/19/6. 

F.M. Tuner, for ubove, £7/19/6. 

Note—Except for FM Tuner al] above are made up ready for use, fully guaranteed 
for 12 months. 


AMPLIFIER FOR PORTABLE 
PLAYER 


—uses three valves, has good quality output and 
draws power through mains transformer for safety. 
Real bargain at 19/6, plus 2/6 post (esc valves). 


MAINS POWER PACK 


$ POWER PACK designed to operate transistor sets and amplifiers. Adjust- 
sarge oe 6 v.—9 to 12 volts for up to 500 mA. (class B working). Takes the place 
of any of the following batteries. PRI, PP3, PP4, PP6, PP?, PP9, and others, 
Kit comprises: mains transformer-rectifier, smoothing and load resistor, 5,000 
and 500 mid. condensers, zener diode and instructions. Real snip at only 14/6, 
plus 2/6 post. 
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HEATERS 


Make up one of these 
latest type heaters. 
Ideal for bathroom, ete., 
‘They are simple to make from our 
easy-to-follow instructions—uses 
silica enclosed elements designed for the 
correct infra-red wavelength (3 microns), 
Price for 750 watt element and metal casing 
as illustrated, 19/6, plus 2/6 post and ins, 


BRAYHEAD TURRET TUNER 


Complete with Band 1 
and Band 3 coils. New 
but removed from un- 
used equipment. Less 
valves, 15/- each, or 
with valves 25/- each, 
Post. 2/6. Knobs 3/6 
extra, 


Waterproof Heater Wire 


16 yd. length. 70 watts. Self regulating 
temperature control, 10/- post free. 


Fluorescent Light Kits 


For pelmet lighting, etc. Kit consists of: 
Super silent choke; 2 chrome clips to hold 
tube; 2 bi-pin holders for tube and starter 
with a starter bolder: Kit A for 80 watt 
tuhe at 27/6. Kit B for 40 watt tube at 
19/6. Kit C for 2x 2ft. 20 w. lamp 25/-. 
Kit D for 1x 2ft. 20 w. lamp 18/6. Post 
and insurance 2/6 per Kit. 


This fine cabinet Cabinet Snip 


as iJlustrated but 
less control knobs 
is available this 
month at a 
special snip - price 
of 12/6, plus 3/6 


post and insur- 
ance, Size is 
34in. x 
9in, 4 
4in. and 


it is nicely 
covered in 
two-tone 
I...” Te 
fabric, 


ies 


SIEMENS HIGH 
SPEED RELAY 


*!Twin 250 ohm coils adjustable 
a tension change over contacts— 
x plat. points ‘7/6, post 1/-. 


FIVE CORE CABLE 


Tdeal for switching circuits, intercoms., P.A. 
runs, ete,, each core flex copper with rubber 
insulation cores covered overall in tough 
rubber or P.V.C. 9d. per yd. or 30 yds. 
length 15/- plus 5/- post. 


MAKING A FAN HEATER 


Miniature motor 
2tin. long x lin. 
diameter, laminated 
poles. Operates off 
20-30 v. D.C. Origi- 
nal cost at least £3 : 
each. 8/6 plus 1/6 postage and msurance. 
Mains model 9/6 plus 2/6 postage and 
insurance. 


ELECTRIC BLANKET SPARES 
We carry a good stock of elements, 
and switches etc. for 
Send §.A.#. for Jist. 


THERMOSTATS 


Type “A” 15 amp for controlling room 
heaters, greenhouse, airing cupboard. Has 
spindle for pointer knob, quickly adjustable 
from 30-80°F., 9/6+4/- post. Suitable box 
for wall mounting, 5/-, p. & p. 1/-. 

Type **B”? 15 amp. This is a 17in. long 
rod type made by the famous Sunvic Co. 
Spindle adjusts this from 50-550°F. Internal 
Screw alters the setting so this could be 
adjustable over 30° to 1000°F. Suitable for 
controlling furnace, oven, kiln, immersion 
heater or to make flame-stat or fire alarm. 
8/6, +2/6 post and insurance. 

Type ‘**C” is a small porcelain thermostat 
as fitted to electric blankets etc. 14 amp. 
setting adjustable by screw through side. 
3/6, p. & p. 6d. 

Type ““D”. We call this the Ice-stat as it 
cuts in and out at around freezing point 
2/3 amps. Has many uses, one of which 
would be to keep the loft pipes from freezing. 
if a length of our blanket wire (16 yds. 10/-) 
is wound around the pipes. 7/6, p. & p. 1/-. 


thermostats 
Electric Blankets. 


Type ‘‘E’. This is a standard refrigerator 
thermostat. Spindle adjustments over 
normal refrigerator temperatures, 9/6, 
+1/- post. 


LIMITED 


266 LONDON ROAD, WEST CROYDON, SURREY 


Post orders to: 
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43 SILVERDALE ROAD, EASTBOURNE, SUSSEX 


i X 


We invite 


dustry. 
Wide-range Transistorised fel 


SIGNAL GENERATOR—Model 27. 
Range 150 Kc/s. to 350 Mc/s. 

%& Accuracy better than 2%. 

% Directly calibrated. 

3c Battery operated. 

3% Compact and light. 


£9.12.3 


with test lead and battery. Post and 
packing 3/6 extra. 


Write to— 


Trade and Export Enquiries Invited 


NOMBREX LTD. 


DIVISION 


WIRELESS WORLD 


re 0 Mi B REX INSTRUMENTATION 


EXPORT — 


applications 
appointment as distributors or 
agents in overseas territories, by 
companies or other organisations 
with adequate facilities for sales 


the radio and electronics 


We can quote keen c.i.f. export 
prices on our range of instru- 
ments, with reliable deliveries. 


Export Sales Dept., 
Instruments Division. 


INSTRUMENTS 


” 


DECEMBER, 1964 


for 


promotion and distribution in A 


In- 
i Transistor Regulated 


POWER UNIT—Model 61. 


%& Indispensable for equipment test- 
ing. 

%& Automatic overload protection. 

%* Mains operated—negligible con- 
sumption. 

%& Eliminates expense of batteries. 


£6.10.0 


Post and packing 3/6 extra. 


S.A.E. For Full Technical Leaflets 


ESTUARY HOUSE, CAMPERDOWN TERRACE, 
EXMOUTH, DEVON. PHONE 3515. 


15WW—121 FOR FURTHER DETAILS. 


THE HIGH - FIDELITY 
MAIL ORDER SPECIALISTS 


GOODS DESPATCHED BY RETURN 


Carriage, Packing & Insurance (U.K.} FREE! ! 


AMPLIFIERS . TUNERS . SPEAKERS . MOTORS . PICKUPS . MICROPHONES 
CABINETS . TAPE RECORDERS 

ACOS, A.D.C., ARMSTRONG, B and 0, BRENELL, CELESTION, CHAPMAN, 

CONNOISSEUR, DECCA, DULCI, FERROGRAPH, FI-CORD, GARRARD, GOOD- 

MANS, JASON, K.E.F., LEAK, LOWTHER, LENCO, LUSTRAPHONE, PHILIPS, 

PYE, QUAD, RADFORD, RECORD HOUSING, ROGERS, RONETTE, S.M.E., 

TANNOY, THORENS, TRUVOX, T.S.L., VORTEXION, W.B., WEARITE, 


WHARFEDALE, ETC, 
Hire Purchase terms available @ ‘‘ Comparator ’’ Demonstrations 
OVERSEAS ORDERS SENT FREE OF PURCHASE TAX 
AND SHIPPED PROMPTLY AT MINIMUM COST 
(Dept. W59) 7 THE BROADWAY, WOOD GREEN 
LONDON, N.22. Oven 9-6 Tel: BOWes Park 0077/3 


WORLD WIDE EXPORTERS 
* * 
C. C. GOODWIN (SALES) LTD. 
Thurs. 1 p.m. 


|, AUDIO AMPLIFIER 


12 Volt with 15 W. Output 


Designed specially to give pleasing results on music and speech 


Common emitter, class B output stages, with maximum efficiency choke 
coupling to 15 ohm speaker lines; temperature stabilised and direct coupled 


pre-amplifier stages with liberal feedback. 


All output and input terminations are fully floating, thus enabling layman 
or skilled engineer to be equally confident in the simple matter of coupling 


up for use. 


FULL DETAILS OF THIS AND OTHER EQUIPMENT BY RETURN OF POST 


E. K. ELECTRONICS, (A.1.) LTD: Brotherton, Knottingley, Yorks. 
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TELEPHONES 8.P.0. type no. 332, mitt 


£2.12.6 
EACH 


Plus 4/-P & P 


(black without dial) 
Manufactured to Bri- 
tish Post Office Speci- 
fication, complete 
with Junction Box 
and ready for im- 
mediate use. 


All new  ndividually 
cartoned in 
manufacturer’s tropical packing. 


FINSBURY TRADING (London) LTD 


12 Stoke Newington High Street, London, N.16. Tel.: CLIssold 7342. 
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original 


Enquiries for large quantities invited. i | 


Regulated Output 1-15 Volts. { 
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‘YOUR TAPES ON ) fall 


MIDGET 
Printed Circuit Relay 


aceraeten seppeuoncsstreel ERT LL LEIIITLE: 


PHILIPS 
PRO 50 
RECORDER 


These are some of the features that make 
this new series of recorders particularly 
suitable for editing — although they are of 
course compietely versatile: 


Models- for 74/15 i.p.s. or 15/30 i.p.s. 
. One or two tracks on tin. tape, 3 or 4 tracks 
on tin. tape. 

CCIR.or NARBT tape feed and equalisation. 

Ferrite heads for long life, maintained quality, 
precise alignment of multiple gaps, and easy 

maintenance. - e 
. Electronic tape tension control. Supplied as standard or latching type, single or double 
sig al inal 4 winding. Size Zin. cube, weight 0.8 oz. : 
TEAS: Male Stal ae AR aca eis ace sig alli Contact Rating 24 v. D.C. 3 pole double throw. 
Tape lifted during rewind from all heads or Voltage: 6, 12, 24, v. D.C. Power: 500 mW. Speed 
in contact with play-back head only if required. 10mS. 

Push-button cutting or marking of tape on ° 
heplay head. Temperature: 70°C max. 
. Photo-electric tape stop, operating at end of 

tape or on transparent insert. 


M.Q@.P. MINIATURES 


For operation on 6 to 
100 v. D.C. 4 change 
overs, | amp. at 100 v. 
D:€.~ ~Ghassis’ can’ ‘be 
supplied to mount 36 
relays in 2 lines. Chassis 
19 x 3zin. 


S 1500 MINIATURES 


A.C. or D.C. operat- 
ing. Coil up to 10,000 
ohms. Single or 
double winding. 
Contact material — 
Silver, Platinum, 
\% Spring Set — 6 
change overs. Light 
duty maximum. 


p~ 3). Size: 2 It/l6in. x 
— Idin. x Zin. 
The PRO 50 is one of a new range of Philips Tape : 
dara let hae paveeansevery pluaesincns sot We are manufacturers of full ranges of 3,000 type, 
cee RE NOE RE le a gc cete Ae Debala Se 600 type, and plug in relays, also 12 way mountin 
PRO 20 transportable; the PRO 25 for highest yYPe, plug YSy a : Y g 
quality studio recording; the PRO 50, particularly rack |9in. x 34in. Further details available on request 


suitable for heavy duty operation; and the PRO 70 to Mr. Clemens. 
for. multi-channel recording and for dubbing, 
post-synchronising and transfer. 


PETO SCOTT ELECTRICAL 


INSTRUMENTS LIMITED 
SOUND & VISION SYSTEMS WJ. 2. t 
es d, Weybridge, S 
Telephone Woybridge 45811 Telex 202319 89-97, ST. JOHN STREET, LONDON, E.C.I. 


Philips Professional TV and Sound Systems. Telephone: CLErkenwell 3393 


FULLY APPROVED HOUSE 


7 DAY PROTOTYPE SERVICE 
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WEYRAD 


COILS AND I.F. TRANSFORMERS IN 
LARGE-SCALE PRODUCTION 
FOR RECEIVER MANUFACTURERS 


P.9 SERIES — 


10 mm.. x 10 mm. x 14 mm. Ferrite cores 6 mm. 472 kc/s operation. 


Single-tuned I.F.s and Oscillator Coils. 


-P.55 SERIES 


T.41 SERIES 


12 mm. x 12 mm. x 20 mm. Ferrite cores 4mm. 472 Kc/s operation. 
Single-tuned I.F.s and Oscillator Coils. . 


25 mm. x 12 mm. x 20 mm. Ferrite cores 4 mm. 472 ke/s operation. 
Double-tuned Ist and 2nd I.F.s and Single-tuned 3rd I.F. complete with 
diode and by-pass capacitor. 


These ranges are available to manufacturers in versions suitable for most of the popular 
types of Transistors. The Oscillator coils can be modified to enable specific tuning capacitors 
to be used provided that bulk quantities are required. 


OUR WINDING CAPACITY NOW EXCEEDS 
50,000 ITEMS PER WEEK 


On the most up-to-date and efficient machines backed by a skilled assembly labour force 


for all types of coils and assemblies. 


Weymouth Radic Manufacturing Co., Ltd., School Street, Weymouth, Dorset 
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Trade only 
HIGH, MEDIUM & LOW POWER : AVALANCHE 
HIGH TENSION MINIATURE ENCAPSULATED 
SILICON RECTIFIERS 


MINIATURE & STACK 


SELENIUM RECTIFIERS 


Send for full details vo sole representative in U.K. 


HCD Research Lid., ‘oboratories and 


77, Gloucester Road, Croydon, Surrey 


AEX. Telephone : THOrnton Heath 7485 
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i ia : 
| TRANSFORMERS . 
COILS §—carce or smal Quantities | 
(CHOKES RADE ENQUIRIES WELCOMED j 
i SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS ae 
RELAY AND INSTRUMENT COILS, ETC. ia 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


H 

H + 
CONTRACTORS TO G.P.O., A.W.R.E. L.E.B., B.B.C., ETC. i 

i 


i 123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
= LIVINGSTONE 226] EST. 1933 


Por mce sommes one sU Re CE nec ON EE NESE REESE a > 
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DEPENDABLE! ACCURATE! SIMPLE! 


Capacitor Analyser di Resistance Bridge 


F. C. ROBINSON & PARTNERS LTD. 


Specialists in Electronic Equipment and Jnstrumentation 
ye SS 


Works & Northern Sales 
COUNCILLOR LANE, CHEADLE 
CHESHIRE 

Telepnhore: GATley 6611 (3 lines) 


Southern Sales & Export 
DAVIES HOUSE, 181 ARTHUR RD 
WIMBLEDON, LONDON S.W.19. 
Telephone: WiMbledon 6386 
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DID YOU 
SEE THIS? 


& 


EXHIBITION 


Read-Out 


* REMOTE INDICATION 
* PRINT OUT 
* BATCH COUNTING, ETC. 


In addition to our Read-Out counters we supply 
a complete range of ELMA module counting 
units comprising power units; predetermining 
switches; relays; in line indicators; associated 


mounting rails, etc. 
RAD IATR 0 N 7 SHEEN PARK, RICHMOND, SURREY 
Telephone: RICHMOND 3285 
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FOR SUPER REGULATION 
YOU MAY NEVER NEED? 


FIXED or VARIABLE High Current outputs of 
12-24v. up to 24A. standard (other units available 
to order). 


Ripple content negligible. Impedance and regu- 
lation equivalent to accumulator performance. 
Output impedance .4 ohm at 100 c/s. Effective 
resistance .| ohm. Inadvertent “‘ short ’’ protec- 
tion. Long life. Silicon rectifiers, fully smoothed, 
sustained performance low impedance. 


STANDARD APPLICATIONS OPERATING 
AND SERVICING TRANSISTORISED EQUIP- 
MENT. MOBILE V.H.F, R/TEL., D.C. MOTORS, 
RELAYS, INDUSTRIAL POWER, etc., etc. DIRECT 
FROM A.C. WITHOUT THE USE OF ACCUMU- 
LATORS. 


PRICES: £14/16/- to £131/5/-. 


Please write to department 
C.3b for DC power supply 
leaflet. 


LIMITED 
250VRU/30/20 


Browells Lane, Feltham, Middx. Tel.: Feltham 4242 


Valradio and Stereosonoscope are the registered trade marks 0 
Valradio Ltd. 
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Through this I€$ 
3-way Training Method: 


MASTER THE THEORETICAL SIDE 


From basic principles to advanced applications, 
you'll learn the theory of electronic engineering, 
quickly and easily through ICS. That’s because 
each course is set out in easy-to-understand terms. 


MASTER THE PRACTICAL SIDE 


ICS show you how to develop’ your practical 
abilities in electronic engineering—alongside your 
theoretical studies. It’s the only sure way to 
success. All training manuals are packed with 
easy-to-follow illustrations. 


MASTER THE MATHEMATICAL SIDE 


To many this aspect is a bitter problem. Even 
more so because no electronic engineer is complete 
without a sound working knowledge of maths. 
But new ICS teaching makes mathematics easier 
to. learn. 


Wide range of courses available including : 


Radio/T.V. Engineering and Servicing, Colour Television, 
Electronics, Electronic Maintenance, Instrumentation and 
Servomechanisms, Telemetry, Computers, etc. 

NEW! Programmed Course on Electronic Fundamentals, 


EXPERT COACHING FOR: 
INSTITUTION OF ELECTRONIC & RADIO ENGINEERS 
CITY & GUILDS TELECOMMUNICATION TECHNICIANS 
CITY & GUILDS SUPPLEMENTARY STUDIES 
R.T.E.B. RADIO/T.V. SERVICING CERTIFICATE 
RADIO AMATEURS’ EXAMINATION 
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY 


And there are practical ‘‘learn as you build”’ radio 
courses as well. 


Member of the Association of British Correspondence Colleges. 


el las | 
| FOR FREE HANDBOOK POST THIS COUPON TODAY | 
| 1.C.S., Dept. 227, INTERTEXT HOUSE, i 
PARKGATE ROAD, LONDON, S.W.iI : 
J NAME oessecscsssscsesscbsssengansessceessuatonausnnnasessesseceessssesnannnsnsees | 
ce ADRES ere ge or SER ost to ep ubae I 
STs 1 2g Oe UR Nae Ra eC 
| OG CLUBATION istic cs cric a et ecna eae eee AGEvae 2 12.64 I 


INTERNATIONAL: CORRESPONDENCE SCHOOLS | 
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Co Electrical oun: 
Counters Co 
Counters Co 
Counters Co 


Counters 
Counters 
Counters 
Counters 


‘Counters 
Counters : 
_ Pre-determined Unters 


‘Counters Counters 
.Europe’s most comprehensive range 


8 
0 


J. HENGSTLER CoO. Great Britain LTD. 

HIGHBRIDGE STREET WALTHAM ABBEY ESSEX 

Telephone; Waltham Cross 26166 Broadway|JH401 
15W W—133 FOR FURTHER DETAILS. 


LARGE REDUCTIONS IN PRICES 
UF COMPONENTS 
~ FOR OLDER MODELS 


..» VAST SELECTION OF 
: TV REPLACEMENT 
COMPONENTS 


FOR ALL MODELS! 


ALWAYS OBTAINABLE FROM 
STOCK: Time Base Components, 
405/625 & 625 line Line Output Trans- 
formers, Chemicals for Servicing, 
Capacitors, Resistors, Rectifiers, Test 
Equipment, etc., etc. Retail enquiries 
S.A.E., Trade enquiries on headed 
paper. 


When you think of a number — 
think of HENGSTLER! 


Orderon 


SAME DAY SERVICE 


from 


LTD. 


Dept.:.WW, 126 Hamilton Rd., West Norwood, London, $.E.27. . 


Telephone: GIPsy Hill 6166 (PBX) 
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INSTON 


WINSTON .. 


DECADE RESISTOR BOXES — 


Range: 100 ohms to 111,000 ohms 
Zero Resistance: 0.006 ohms. 
Accuracy: +1%. Maximum cur- 
rent: 10’s decade 100mA. 100’s 
decade 35mA. 1,000’s decade 10mA, 
(overs): Malek aie Dimensions, 
Depth 
Weight 5 ib. 


32in. 


(2.3 rae £13.13.0 


SEMI-DECADE OSCILLATOR 


Frequency range: 10 C.S. to 100 
Ke/s. Calibration accuracy 1% 
Output: sine wave variable from 
0-10 v. peak. Total content of 
harmonics and hum is less than 
1%. Square wave of fixed ampli- 
tude of 10 v.t5% maximum drop 
at 10 cps. is 2%. This rise and 


fall time at 100 Ke/s. is | Micro. 


£39.10.0 


DECADE CAPACITOR BOXES © 


Range: .001 mfd. to I.I1 mfd, 
‘Zero Capacitance: 50 pf. Accuracy: 
+5%. Maximum Voltage 750 v. 
D.C. Termina 
Dimension: il): Height 3ins. 
(7.5 cms.), Width 8in 20 cms.). 
Depth 33in. (9:5 eins.) - Weight 
Sib. (2.3 Kgs.). £11,11.0 

Write for full particulars to Dept: W.W 

GOVETT AVE., SHEPPERTON, MIDDX. 

Telephone: Walton-on-Thames 26321/8 


Sian >?PERTON 
ELECTRONICS LIMITED *°'°83™s WINSTON SHEPP 
FOR FURTHER DETAILS. 


12" GUITAR 


HEAVY DUTY 25w 
with LIFETIME GUARANTEE—5 gns 


FOR BASS, LEAD and 
RHYTHM GUITARS 


Cast aluminium frames — 
no resonance, steel magnet 
assemblies, bolted together 
—no rivetted or glued in- 
accessible parts. 
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BASS RESONANCE 80 cps 
FREQUENCY RESPONSE — 
20-10,000 cps, 15 ohm voice 
coils. Magnet 12,000 lines. 
Price for quality unbeatable. 
A Genuine Musical Instrument Loudspeaker. 
Manufacturers, Trade and Factors Terms. 


Full Repair and Modernisation Scheme on most. 
Post-War Models. Specials built to order. 


Send for details: 
BENSHAM MANOR ROAD PASSAGE 
THORNTON HEATH, SURREY — 


e THORNTON HEATH 
1665 
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FOR FURTHER DETAILS. 


Screw Type. | 
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VERY WIDE F RANGE SINE/SOUARE 
WAVE GENERATOR MODEL G.34 


Providing signals with negligible distortion 
from lowest audio to ultrasonic frequencies the 
G.34 is ideal for performance testing of audio 
equipment. Sine waves from 7 c/s to 750 ke/s 
within | dB at from 0 to 10 volts (600 ohms 
impedance) are available. Distortion is 

less than 0.3°/ from 20 to 20,000 c/s. Square 
waves are available from 7 ‘c/s to 300 ke/s 

at 20 volts peak-to-peak (no load) with 

a rise time of less than 0.15 mickeseoonis: 
Price complete: £40-7-0. 


"Write today ie further detaits to: Deptt W. ne 


KLBA electric limited 


3! WHITEHORSE ROAD - ‘CROYOON- ‘ENGLAND 
Tel: THOrnton Heath 9905 . 
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ERE TO AMBITIOUS ENGINEERS 


— THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 


Have you sent for your copy? [wricy is your PRACTICAL INCLUDING 
S TOOLS! 
is a highly informative 156-page guide to } PET SUBJECT? | EQUypMIENT =| 


the best paid engineering posts. It tells spec! leila The specialist Elec- 


you how you can quickly prepare at home Civil Engineering, Basic Practical and Theore- ““0/11cs_ Division of 


; : : Pane! : i in B.I.E.T. NOW 
for a recognised engineering qualification Beaia Aig oeeine, os din TV, Flectranies; Etec offersvou areal lab: 
and outlines a wonderful range of modern Aevonautical Eng. P.M.IERLE. City &Guilds oratory training at 
Home Study Courses in % ee. of ‘Production Eng., ioe Amateurs’ Exam. rome with practical 
Engineering. This unique book also gives uilding, Plastics, .T.E.B. Certif Boa hrione: 

full details Sf the Practical Radio & Elec.“ + Distettemanshin, SPAS Part “AGE for detaihs. 
tronics Courses, administered by our i Radio & Television Servicing BLE LE. TT. 
Specialist Electronics Training Division— GET SOME pec eecnicy enginterine SCHOOL OF 
the B.J.E.T. School of Electronics, explains | LETTERS AFTER Autdwiation ICS 
the benefits of our Employment Dept. and YOUR NAME! ELECTRON 


shows you how to qualify for five years 


promotion in one year. So! POST COUPON NOW /| - 


* oe A.M.I.Prod.E. H Please send me your FREE 156-page & 

We definitely Guarantee inn | “ENGINEERING OPPORTUNITIES” | 

s©¢NO PASS — NO.F EE eee @ = (Write if you prefer not to cut page) & 

Whatever your age or experience, you cannot afford City & Guilds Ez N AME = & 

to miss reading this famous book. If you are ] Gen. Cert. of Education | "®  INAARUD.....ssseseesetesencesnrssanencnesnsnsneneneerensres 5 
earning less than £25, a week, sénd for’ your Etc., etc. | 

copy of “ENGINEERING OPPORTUNITIES” ADDRESS 225,057 8s. Se 8 

today—FREE. a 7 

BRITISH INSTITUTE Be ei eaten Sey eminent tte ae . 

OF ENGINEERING TECHNOLOGY = CS Ric) elects rane cNN HE ECan Net RRR tire Mor - 

4 SUBJECT OR EXAM 
(Dept. SE/22 )s 29 Wright > Lane, London, Ww. gn | THAT INTERESTS ME cosssssessscseesenessesteees 8 


THE B.1.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN. THE 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 


38 CHALGOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS Telephone PRIMROSE 9090 
Atl GOODS LISTED BELOW IN STOCK 


OAL 4/6 7R7 12/6 DD4l 10/6, BL95 5/6| PY801 6/3) MIDGET 
OB2 6/- | 7Y4 5/-|DF66 15/-| EL360 27/-| R10 15/-| SILICON 
OZ4GT 4/3 9BW6 9/6|DF96 5/9] BL820 16/4| R16 29/- 
1A5 5/—| 10CL 8/9|DF97 10/—| BLS22 18/6| R18 9/6| EIERS 
1A7GT 7/9 10C2 12/8|DH76 3/6} BLL80 20/5 | R19 6/6 
105 5/- 10D2 11/8'!DK40 15/6|EM4 17/9/SP41 g/-| BY100 
1D6 9/6. 10F1 10/-|DK92 8/-| EM34 11/6/SP61  2/- 
1H5GT 7/9: 10F9 9/9 DK96 6/8| EM71 18/6|S8U25 27/2| 250 v. at 4 
114 2/3, 10F18 9/9|DL68 15/-|EM80 6/3) T41 9/- amp. 
1LD5 = = 4/-| 10P13 8/8 |DL96 5/9|EM81 7/-|TDD4 7/6] No larger 
1LN5.. 4/6|10P14 11/6 DLS10 10/6|EM84 6/9}TH41 18/-|than a shirt 
| 5 TH233 6/9} button 
1R5 4/-| 12AC6 8/6 |DY86 6/9| EM87. 7/6|TP22 5/-| Y/- each. 
184 5/-| 12AD6 9/6 |DY87 8/-|EN31 1¢/-|TP25 5/-| TRAN- 
| TP2620 17/6} SISTORS 
174 2/8 | 12AH8 10/9 |ES3F 24/-| EY81 7/8} TY86" 11/8 AND 
1U4 5/6| 12AT6 4/6} E88CC 10/-| EY83 9/3} U12/14 7/6|. DIODES 
5/3 | 12AU6 5/9|E180F 19/6| EY84 9$/6|U16 15/-|AA129 4/6 
2D21. 5/6} I2AV6 .6/6|/BHA50 1/6|EY86 5/6| UI8/20 6/6|AC107 14/6 
2x2 3/-|12BA6 5/9/EA76 6/9| EY88 8/9} U19 48/6|/AC127 9/6 
3A4 3/9 12BE6 4/9|EABC80 5/6|EZ40 5/3 | U22 5/9|AD140 25/- 
3A5 6/9 | 12BA7 6/—|EAC91 3/3|EZ41 6/-|U24 12/6} AF102 27/6 
3B7 5/-|12E1 16/9|/BAF42 7/6|BZ80 3/9| U25 8/6; AFH14 11/- 
3D6 3/9} 12J7GT 2/8\/EB34 1f-|BZ8l 4/-| 026 2/6|AF115 10/6 
3Q4 5/8|12K5 10/-|EB41 4/9| FO4 8/9 | U3l 6/9| AF116. 10/- 
3Q5GT 7/-| 12K7GT 3/6'EB9L 2/8|GZ33 17/6|U33 18/6|AF1I7 5/6 
384 /6 | 2K8GT 9/—|EBC33 6/-|GZ34 10/-|U35 16/6|AF118 20/- 
3V4 5/8 | 12Q7GT 3/6 |EBC41 6/6|GZ37 14/6} U37 29/-| AF124 lle 
5RAGY 8/6/128A7 6/9|EBC81 5/9| HABC809/3|U45 15/6|AF125 10/6 
5U4G = 4/6 | 128C7_ _ 4/— | EBFSO 5/6 | HN309 25/—| U76 4/6| AF126 10/- 
5V4G = 7/6; 128K7 3/-|EBF83 7/8| HVR2 8/8| U101 19/6|AF127 9/6 
5Y3 4/9 | 128Q7 8/-|EBF89 6/3| HVR2A 8/9|U191 9/6/BYZ13 11/6 
*5“3 7/-| 1487 9/6 |EBL21 10/6| KT33C 4/-|U281  8/9|MAT100 7/9 
5Z4G 0 7/—| 19AQS 7/8} EC70 = 4/9 | KT36 29/1 | U282 12/8/MATIOI 8/6 
648 5/9;| 19H 6/-|EC92 6/6|KT4i 7/6| U301 11/3|MAT120 2/9 
6AGS 2/6 | 20D 10/-/BCe32 4/-|KT44 5/-|U329 = 9/-| MAT121 8/6 
6AG7 5/9 | 20D2 _ 21/- | ECC34 21/7| KT61 6/9} U403 9/9/0A5 6/- 
6AK5 4/9} 20F2 11/6|ECC35 5/-|KT63 8/9|U404 6/-|OA10 6/6 
6AQ5 5/9 | BOLL =12/6 }ECC4O ~7/-| KT66 12/8| U80l 16/8;0A70 3/— 
6AT6 3/9} 20P1 12/6}ECCSI 3/6| KT88 28/-| 4020 6/6!0A73  3/- 
6AU6 5/8} 20P3 12/-|ECC82 4/6| KTW61 4/9} UABCS80 5/-|OA79 ~—_3/- 
6AV6 5/6; 20P4 13/6|ECC83 4/6 | KTW62 5/6| UAF42 %/-!OA81 3/— 
6B8G =. 2/6; 20P5 12/8 |ECC84 5/6 | KTW63 5/6| UB41 10/6/0485 3/- 
6BAG 4/6 | 25A6G 7/6) ECC85 5/9|MU14 4/6} UBC41 6/3/0486 4/- 
| 6BE6 4/9; 25L6 4/9} HCC88 8/9| N37 23/3| UBC81 6/3/0490 3/- 
6BG6G 13/6 | 25Z4G 6/6 | BCC18911/6| N78 = 26/— | UBF80 5/9/OA91 8 /- 
6BH6 5/8 | 2525 7/3 | ECC80715/-| N108 26/2} UBF89 6/9/0495 3/6 
6BJG6 5/6} 278U 28/8 |ECF80 6/—| N339. 15/-| UBL21 10/9/0A210 9/6 
6BQ7A 7/6|28D7 6/9 | ECF82 6/3| PABC80 6/9| UC92 6/3|O0A211 18/6 
6BR7 8/8} 3001. G/- | ECF 86 11/6| PC86 10/3| UCC84 8/9] OC16W 35/- 
6BRS 8/-|30C15  $/-| ECF80424/-| PC88 9/6|UCC85 6/-|OC19 25/- 
6BS7 25/- | 30C18 10/6 |BCH21 9/—| PC95 11/8| UCF80 8/9/0C22 23/- 
} SBW6 6/9} 30F5 5/9|ECH35 6/3|PC97 7/8| UCH21 8/-|0C23 57/- 
| 6BW7 5/—-| 30FLL. 9/8 |ECH42 7/6| PCC84 5/6} UCH42 7/-|0C25 12/- 
6C5 4/- | 30L1 5/6 |ECH81 5/9| PCC85 6/9| UCH81 6/6|/0C26 25/- 
6CD6G 18/-| 30L15 9/8 | ECH83 6/6 | PCC88 10/6| UCL82 7/9/0028 23/- 
6CH6 5/-|30P4 12/8|ECH84 9/6| PCC89 72/9| UCL83 8/6|0C29 16/6 
6CW4 24/-| 30P12 7/6|ECL80 6/-| POC18910/6| UF41  6/9/0C35 9/6 
6D3 9/6 | 30P19 12/8 |ECL82 6/3|PCF80 6/-|UF42 4/9/0C36 21/6 
6E5 9/6| 30PL1 8/6/ECL83 9/6| PCF82 6/8|UF80 6/3|0C41 g/- 
6F1 9/6 | 30PLI3 9/6|ECL86 8/9|PCF84 8/6|UF85 6/9|0C42 5 /- 
30PL14 12/6 |EF9 20/6} PCF86 7/9} UF86 9/-|0C43 12/6 
3545 20/9 |HF22 6/6| PCF80110/-| UF89 6/-|0C44 8/3 
35L6GT 6/9 |EF36 3/8 | PCF80210/-| UL4i 6/9|0C44PM 
|36W4 4/9}EF37A 6/—|PCL82 6/8|UL44 23/3 ii/- 
3623 16/2 |EF39 3/9} PCL83 7/9|UE46 8/6|/0C45 8/- 
35Z4GT 4/6|EF40 8/9| PCL84 %/-|UE84 6/-|OC45M 8/- 
35Z5GT 5/9; EF4i 6/9| PCL85 7/6|UM4 15/2/0C65 29/6 
50B5 = 6/6 |EF42 4/9 | PCL86 8/9 | UM34 16/10|0C66 25/- 
|} 50C5_~—. 6/6. | ER50 2/6| PEN45 7/-|UM80 §8/3/0C70 6/6 
| 50CD6G40/9 |Er54 3/-|PEN45DD |URIC 6/6|0C71 3/6 
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50L6GT 6/3 | EF73 5/- 12/— | UU6 9/—| OC72 8/- 
72 6/6 | EF80 3/9 | PEN38310/3 | UU7 7/6}OC73 16/- 
78 4/9 | KF83 9/9 | PEN453DD | UU8 11/6} 0074 8/- 
80 5/3 | EF85 4/6 10/- | UYIN 10/3/0075 8/- 


/— | 83 22/6 | EF86 6/— | PENDD UY21 = 7/8} OC76 8/6 
6LD3 6/6 | 85 A2 6/6 | EF89 4/- 4020 17/6; UY41 4/6/O0C77 12/- 
6N7GT 5/-|90AG 67/6|EF91 3/— | PL33 9/—| UY85 _5/-|OC78 8/- 
6P28 11/6; 90AV 67/6 | EF92 2/6 | PL36 8/— | VMS4B 12/-/}OC81 4/- 
6Q7G = 4/-| 90CG 42/- | EF97_ 10/-| PL38 16/-| VP4 14/6}O0C81D 4/- 
6R7G  5/8|90CV 42/-|EF98 10/-| PLS1 6/9 | VP4B 20/5}OC81M 8/- 
6SL7GT 5/3} 90CL 16/-|EF183 7/-| PL82 5/3 | VP13C 7/-|0C82 10/- 
6SN7GT 4/—-| 150B2 16/6|EFI84 7%/-| PL83 5/3 | VP23 2/6 | OC83 6/- 
6U4GT 8/6 | 866A 12/6|EH90 7/-| PL84 5/—| VP133 9/9) OC84 8/- 
6U5G = -45B/- | 5763 7/6 |EK32 5/9| PL500 15/9| VR105 5/6|0C139 12/- 
6V6G 3/9| AZL 
6V6GT 


7/3 7/9 | ¥63 5/-| TS3 15/- 
7H? 5/9'DD4 _12/6|HL91 2/6! Pys00 6/— | Z66 7/3'X A103 15/— 
1 RECT - DRMIB 13/-; DRM2B and DRM3B 15/6; LW? 21/3 
LW15 26/-; RMO 7/11; RM1 5/3; RM2 6/8; RM3 ‘7/9; RM4 12/9; RMS 17/6; 
14486 17/6; 14497 19/6; 144100 23/-; 144124 26/6; 144163 35/6; 14B130 31/-3 
14B261 11/6; FC10L 16/9; 16RC1.1.16.1 8/-; FC31 21/-; 16RD 2.2.8.1 11/-; 16 RE 
2.1.8.1 8/6; 18RA.1.1.8.1 4/-; 18RA.1.2.8.1 11/-; FC116 6/-; FC124 19/6. 

ELECTROLYTICS. Can types:—32 x 32/450 v. 5/9; 50 x 50/350 v. '7/-; 64 x 120/350 v. 
8/3; 60 x 250/275 v. 9/6; 100 x 400/275 v. 12/6; 100/275 v. 3/-; 200/275 v. 4/-; 100x 
200/275 v. 9/6; Wire-ended types:—8/450 vy. 1/9; 16/450 v. 2/9; 32/450 v. 3/9 
L8 x 8/450 v. 3/-; 16 x 16/450 v. 4/-; 32 x 32/350 v. 4/-; 8 x 16/450 v. 3/9; 32/350 v. 3/-. 
BRIDGE RECTIFIERS, 12 v./1 amp. 6/6; 12 v./2 amp. 9/9; 12 v./4 amp. 14/6; 
$12 v./6 amp. 21/9; 6 v./2 amp. 6/6; 6 v./4 amp. 9/9; 6 v./8 amp. 14/6; 6 v./12 amp. 
21/9. Post 1/6 each. 


y- Post/packing 6d. per item 
Orders over £3 post/packing free. C.O.D, 3/6 extra. All orders cleared on day of 
receipt, and C.0.D. erders by telephone accepted for immediate despatch until 
3.30 p.m. Any parcel insured against damage in transit for only 6d. extra. Callers 
welcome Mon.-Fri., 8.30-5.30, Sats. 8.30-1 p.m. Complete catalogue of valves and 
eomponents, with conditions of sale, price 6d. 
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WEST END RADIO LTD. 


(EST. 1929) ; 


14, Lisle St., Leicester Sq., London, W.C.2 
Tel. GER 734l Open all day Saturday 

TRANSISTOR MUIRHEAD TIME 

TESTERS. SWITCHES. 

4 Mains 

operated 


PHILIPS 


Recondi- 
plete Analyzer tioned 
for PNP or NPN. Dims:: 47/6. 
17zin. x 12hin. x Tin. List 
Price £65. New in maker’s 
cartons £25. S.A.K. for leaflet. 


WATER PUMPS. 


Impeller 
type.. Aluminium body and 


rotor. in. spindle 8/6, 4in. 
pulley. 2/6. 


ADVANCE CONSTANT VOLT- 
AGE TRANSFORMERS. Any 
voltage 187-253 at 125 watts. 
£9/10/-. 


REV. COUNTERS. 
aie Magnetic 


Type. 3}in. 
dial. 0-800 
r.p.m. Ex. 
Govt. New. 
Boxed. 9/6. 


NEW G.E.C. UNISELECTORS from stoc«. 
3.4 and 5 banks.. 25 way. 100 ohms full 
wipe. 50/-, 60/-, 70/- ea. 

ALL GOODS POST FREE 

1000 BARGAINS FOR CALLERS 
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RADIOGRAM 


(CARRIAGE PAID) 


BRAND NEW AM/FM (V.H.F.) 
CHASSIS AT £13.13.0 


A.C. ONLY¥. — Chassis size 15 x 64 
x 5gin. high, New manufacture. 
Dial 14} x 4in. in 2 col- 
ours, predominantly gold 
Pick-up, Ex- 
tension Spea- 
ker, Ae., E., 
and Dipole Soc- 
kets, Five 
“ piano” push 
buttons — OFF 
L.W., M.W., F.M. 
and Gram,  Alig- 
ned and tested. 
With all valves and 
| O.P. Transformer. Tone Control fitted. Covers 1,000-1,900 M; 200-500 M; 88-98 Mc/s 
Valves EZ80 rect., ECH81, EF89, EABC80, EL84, ECC85. 
10 x 6in. ELLIPTICAL SPEAKER 25/- to purchasers of this ehassis. 
TERMS: £3/10/- down and 5 monthly payments of £2/4/-, 
ALTERNATIVE DESIGN. LW 1,000-2,000M; SW 9-15 me/s; MW 190—475M 
VHF 87-100 me/s; gram position. Dial dark brown and gold. Otherwise similar 
to above chassis. Price £15/15/- (carr. paid), terms $3/10/- down and 6 monthly | 
payments of £2/4/-. 


HIGH QUALITY PUSH-PULL OUTPUT AMPLIFIER 
Chassis 10in. x 7}in. x 74in. high over trans. Used, guaranteed and in excellent 
order. New valves EZ40, ECC83 and 2x EL41; 8 watts. Mains trans. tapped 200- 
250 volts. O.P. Trans., for 3,8 and 15 ohm. Choke smoothing. On-Off/Vol. and tone 
controls. For tuners, Record Players, etc., £3/15/- (P. & P. 6/-.) , 

We can modify for Guitar input for 15/- extra. 


BATTERY ELIMINATOR 
For 4 low consumption valves (96 range) 90 v. 15 mA, and 1.4 v. 126 mA., 45/- 
(4/- post), 200-250 v. A.C. Also for 250 mA. 1.4 v. and 90 v. 15 mA. at same price. 
Two units to replace existing batteries. 


TAPE RECORDER AMPLIFIER 
Fully built. Front panel 124” x 3”. Chassis size 103” x 5” x 4”. Valves EF86, 
ECC83 and 2EL84. Controls (1) MIC. Vol. (2) Tuner/P.U. Vol. (3) Play back or 
monitor. (4) Tone. 2 jack sockets for Tuner/P.U. and MIC-switch for superimpose. 
Separate power pack containing transformer and rectifier. 
For Collaro studio deck only. Price £8/14/-. (6/- P. & P.) 


Send 6d. for 20-page illustrated catalogue. All New Goods. Delivered by return 
(C.0.D. 2/- extra). 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS 
We regret we cannot execute overseas orders. 


GLADSTONE RADIO 


86 ELMS ROAD, ALDERSHOT, HANTS. Aldershot 22240, (1 min, from station and_ 


buses.) Closed Mondays, 


a 
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MARCONI TF987/1 NOISE GENE- 


RATORS. DETERMINE NOISE FACTOR 
of A.M. & F.M. receivers. A.C. mains 
operation. Stabilised. H.T. AS NEW. 


Tested, £15, carr. 7/6. SLIGHTLY USED 
(but tested), £8/19/6, carr. 7/6. 


E.M.I. MEASURING OSCILLOSCOPE 
TYPE WM 2 

An accurate modern Sin. mains operated 

*scope for the examination of waveforms 


up. to 12 Mc/s. Includes such features as 
*“*“X”’ expansion, continuous 6:1, flat 
aluminised screen, etc. Scarcely used 


condition complete with instruction manual. 


Fully guaranteed. £50. 


AR-88 SPARES 


R.C.A. Headphones ......... peaeccas's 12/6 
Escutcheons (Windows)  ...:.......5 8/6 
Knobs. Medium size. Set of 8. 10/-. 


“|}CONSTANT VOLTAGE TRANS- 


FORMERS. Input 190 to 260 volts 


50 c.p.s. Output 115 volts at2 kVA. A 
pair of these will give a constant output of 
230 volts at 4 kVA. Price £15 each, plus £1 


carriage. Two for £30. Carriage paid. 


GENERAL RADIO LR2 
HETERODYNE FREQUENCY & 
CALIBRATOR EQUIPMENT. 


BRAND NEW. £75. 
Instruction manuals for LM-14 Wavye- 
meter. Original. New 32/6. 
Quotations for other — Instruction 
Manuals on receipt of S.A.E. 
MICROAMMETERS 


R.C.A. 0-500 microamps. 2t4in. circular 
flush panel mounting. Dials are engraved 
0-15, 0-600 volts. As used in the Ameri- 
can version of the No. 19 set. 15/-. 


INDUSTRIAL METER. Iron clad. 0 to 
300 y. A.C. 50 cycles. Moving iron, 6in. 
scale Fl. mtg. BRAND NEW. 59/6. P. 4/-. 


KILOWATT METER 0-I6KVA. 3 phase 
a scale. Boxed. New. £5. P. & P. 
6/6. 


A.C. VOLTMETER. 0-300 volts Moving 


Iron. Flush panel mounting. Barrel dia- 


“ meter. 24in. 22/6. 


MARCONI SIGNAL GENERATOR 
TF-517. Three ranges. 18 to 58 Mc/s in 
2 individually calibrated ranges and 160 to 
300 Mc/s. by DIRECTLY calibrated 
dial. A.C. mains operation. AS NEW 
CONDITION in original transit cases 
with instruction book. £7/10/-. Carr. £1. 


STANDARD TRANSFORMERS 
Vacuum impregnated. interleaved, E.S. 
screen, universal mounting. Size 4 x 34 x 

ALL BRAND NEW. _ 18/6 each. 


30 v. 2 a., tapped at 12, 15, 
20 and 24 vy. to give 3-4-5-6-8-9-10 v., etc: 
Type 5. 0-6-9-I5 v. 4 a. Ideal for 
chargers. 


MOVING COIL PHONES. Finest 
quality Canadian with chamois ear-muffs 
and leather-covered headband. With 
lead and jack plug. Noise excluding and 
supremely comfortable. 22/6. Post 1/6. 
As above but complete with moving coil 
microphone. 25/-. Post 2/6. DLR-5 Low 
impedance headphones with attached 
throat microphone. 12/6. Post 1/6. All 
these items BRAND NEW. 


WIRELESS WORLD 


SPECTRUM ANALYSER 


TYPE TSX-4SE. (3 centimetre) 


Made by M.I.T. Radiation Laboratories. Combined receiver 
and indicator for the visual display of the spectra of pulsed 
oscillators in the frequency range 8,630 to 9,550 Mc/s. Self- 
contained reaction type cavity wavemeter. Receiver band- 
width 50 Kc/s. Can be used for tuning receiver local oscil- 
lators, adjusting defective R.F. components, measuring large 
standing wave ratios and the ‘‘Q’”’ of resonant cavities. 
Supplied in first class guaranteed condition. £75. 


TS-148/UP. AMERICAN SPECTRUM ANALYSER. 
Checks frequency of TR and’TB cells, signal generators, local 
oscillators and magnetrons. Measures pulse width, RF spectrum 
width and “*Q’”’ of resonant cavities. Frequency range 8,500 
to 9,600 Mc/s. Internal power supply for 115 volts 50 c/s. 
In first-class condition. £90. 


AR-88 SPARE VALVES. Complete set of BRAND NEW 
individually boxed original valves (14). £2/10/-. P. & P. 2/6. 
AR-88 VIBRATOR PACKS. For 6 v. operation. Com- 
plete with vibrator and OZ4 rectifier. BRAND NEW 
in original cartons. I5/-. P, & P. 5/-. 


ABSORPTION WAVEMETERS 
MARCONI TF-643B. Covers from 20 to 300 Mc/s. in four 
plug-in coil ranges. Complete with individual calibration 
charts. Accuracy 1%. Indication is on a 50uA 2tin. panel 
meter. In original transit cases. Condition as new £5/19/6. 
Carr. 7/6. : 


y;AVO WIDE RANGE SIGNAL GENERATORS 
Six turret operated ranges covering 50 kc/s to 80 Mc/s 
For use on standard A.C. mains. Packed in original transit 
cases with accessories. Post-war type in new condition. 
£16. Carriage 10/-. 


; L, C & R BRIDGES 
AVO, capacity 5 pfd. to mfd. Resistance 5 ohms to 50 Meg- 
ohms. Inductance can be measured against external standard. 
Balance is indicated on a meter which can be used as a valve 


voltmeter from 0.1 to 15 v. 
scale. A.C. mains operation. 


Leakage test and Power Factor 
Tested and guaranteed and in 


superlative condition. £9/10/- plus 5/- P. & P. 


MAGNETIC COUNTERS (Ex-G.P.O.). 4 figures to 9,999 
Coils 500 for 24 v. operation.’ Tested. (No reset), 5/- each. 
P. & P. 1/6. SPECIAL OFFER. 10 for 30/-. P. & P. 5/-. 


RELAYS G.E.C. MINIATURE SEALED 
M-1095. 670 2M 2B H/D Wire Ends 
M-1099. 6700 2M H/D Wire Ends _ ..........eccceeceeee 
M-1052, 5,00002 2/CO. Plat. Wire Ends 
M-1092 6700 4/COl Plat. Wire Ends ¢.....c.s0ccccscee 


ALL BRAND NEW AND BOXED. Please add postage. 


OSCILLOSCOPE OS-57/USM 38 


A modern American instrument with printed circuit, 
miniature valves (30) and 3in. CRT (3WPI1). Rugged con- 
struction, handsome appearance, Yin. x |3in. x [4din. 
Controls are protected by a detachable lid which neatly 
houses test leads, cathode follower probe, circuit diagram 
and instructions. Time base I, 10, 100, 1K and !0KyS/inch. 
Markers |, 10 and 1!00uS. Features include ‘‘X’’ expansion. 
Astigmatism, trigger rate 40 to 5,000 c.p.s., Sweep Stability, 
variable calibration voltage. ‘‘ Z’’ modulation, etc. Marker 
and Trigger pulses can be used externally. Operates from 
115 volts 50 to 400 c.p.s. Tested and in BRAND NEW 
condition. £29/10/-. Carr. |0/-. 


STANDARD SIGNAL GENERATOR £16/10/- 
MARCONI TF-144G/4 Carr. 30/- 
Complete and in apparently very good condition but sold as 
received from the Air Ministry, i.e., untested and less leads. 
Technical manual and circuit supplied. We assure potential 
customers that ‘‘ untested ’’ does NOT mean ‘ beyond 
economical repair ’’ but are willing to supply GUARANTEED 
WORKING instruments complete for £25. 


HEATHKIT & JASON AGENTS 


CHARLES BRITAIN (Radio) LTD. 


UPPER SAINT MARTIN’S LANE 
LONDON, W.C.2. TEMPLE Bar 0545 


Near Leicester Sq. Station. (Opposite Thorn House) 
Shop hours: 9-6 p.m. (9-| p.m. Thursdays). Open all day Saturday 


COSSOR DOUBLE BEAM 
OSCILLOSCOPE TYPE 339A 

A.C. mains op-. 

eration. Screen: 

dia. 4in. Time 

base range 6c/s— 

250 Ke/s. 2 

amplifiers with 


sensitivity 
1.3mV/mm. 
Size 134 x 84 x 


19zin. long. Con- 

trols: Brilliance, 

Focus, X_ shift, 

YI shift, Y2 shift. 

Time base 

coarse. Time ae 

base fine. Am- . se 
plitude, Trigger La ccutts 

Al gain. A2 gain and Synch. In very 
good condition and working order. 
£9/19/6. Carr. and packing 10/6. 


PHASE MONITOR ME-63/U 
(AN/URM-67) 

Designed to measure directly the phase 
angle between two applied audio frequency 
signals of from 20 to 20,000 c.p.s. +1° 
Direct indication on a panel meter. Input 
can be sinusoidal or non-sinusoidal from 2 
to 30 volts peak. Of recent manufacture 
(1957) by Control Electronics Inc. and ex- 
U.S.A. Air Force. In first class condition 
with handbook. A complex instrument 
with 19 valves. £40. Carriage 30/-. 


AERIALS VERTICAL 32FT. 
Consists of 10 heavy duty screw together 
rods (3ft. long, Zin. dia.) together with a 
separate |4ft. whip aerial (wired through). 
Complete with base mounting, all guy 
ropes, insulators, spikes and even a 
hammer. All contained in a sturdy 
canvas carrying bag similar to a gold bag. 
Full contents list available. BRAND 
NEW... 59/6. Carr. 10/6. 


HEWLETT PACKARD 205 AG. An 
American audio signal generator of the 
finest quality. Ranges 20 to 200, 200 to 
2,000 and 2,000 to 20,000 c.p.s. Output 
is 5 watts. Fully variable attenuator 0 to 
110 dB in | dB steps. Output imped- 
ances 50, 200, 500 and 5,000 ohms CT 
ungrounded. Input and output monitor 
meters, Operation from 110 volts A.C, 
mains. Electrically perfect but wooden 
cases may beslightly damaged. £30. 
Carr. 30/-. 


| RADIATION METERS 
Portable dose rate meter containing 
modern type rectangular 50 micro-amp 
meter CVX 494, electrometer valves, etc. 
BRAND NEW. In canvas carrying case 
£3/19/6. Post 4/-. 


SIGNAL GENERATOR CT-53 
A precision instrument covering 8.9 to 
15.5 Mc/s. and 20 to 300 Mc/s. in six ran- 
ges. Variable attentuator from IV to 100 
millivolts. A.C. mains operation. Good 
condition, tested and complete with cali- 
bration chart. £16/10/-. Carr. 10/-. 


HEAVY DUTY L.T. TRANSFOR- 
MERS (Gresham). Latest type potted, 
oil filled. Pri. 230 v. 50 c/s. Sec. 0-70-75- 
80 v. 4 amps. Size 54 x 44 x 6t4in. high. 
Wt. 19lb. BRAND NEW. 32/6. Carr. 5/-. 


HEAVY DUTY TRANSFORMER. 
Input 220 volts to 250 volts at 50 cycles 
tapped every 5 volts. Secondary, 50 volts 
at 15 amps. Very conservatively rated. 
Size 7¢ x 54 x 7in. Wt. 28lb. Brand new. 
£5/19/6. Carr. 7/6. 


TS-175 HETERODYNE FREQUENCY 
: METER 

A high frequency version of the well-known 

BC-221. Accuracy 0.05%. Frequency range 

80 to 1,000 Mc/s. As new condition with 

original calibration book. Tested and 


guaranteed. £75. 
FREQUENCY METER 


BC221 125 ke/s. to 20 Mc/s. 


This crystal controlled heterodyne fre- 
quency meter is too well-known to need 
further description. Those we offer are 


complete with correct individual calibra- 
tion book and are carefully tested and 


guaranteed. Used condition. 


Carr. 10/-. £1 6 


Laboratory Standard £25 


100 


GENUINE OFFERS! 


Purchased direct from the liquidator of 
Walter Instruments Ltd. BRAND NEW 


“WALTER” METROPOLITAN 


MAINS/BATTERY TAPE RECORDER 
Maker’s list price 55 Gns. 
OUR 


Brice S20 Carr. & Ins. 15/- ex. 


Double your tun with this revolutionary tape recorder, 
It makes you independent of mains electricity supplies 
yet it’s full size and gives you BIG 2-WATT OUT- 
PUT and faithful reproduction on batteries or mains, 
plus all the advantages of mains or battery recording 
indoors—outdoors—any where—eyery where. 


METROPOLITAN 
MAINS BATTERY. 
TAPE RECORDER 


oe 
au il 


7 MULLARD TRANSISTORS 


BRAND NEW in maker’s cartons. Thoroughly 
tested before despatch. Just some of the wonderful 
features of the ‘* Metropolitan’’:—A.C. mains 100/ 
250 v. or 3 Ever-Ready PP9 or Vidor VT9 dry bat- 
teries (9v. each battery}. Twin-track. Hi-Fi perfec- 
tion with enough volume to fill a small hall on mains 


or battery. 3% ip.s. Rev. counter. Record safety 
button. 7 x 4in. high flux speaker. Magic-eye 
indicator. Mixing and superimposing facilities. Out- 


puts for external speaker and amp. Reel size 5}in. 
max. Weight only 174 Ibs. Overall dimensions 
14 x 133 x 53in. Complete with 850ft. tape, spools, 
radio/gram, recording leads and plugs. Hi-Fi micro- 
phone. Instruction beoklet and SERVICE MANUAL. 


EAGLE-AIWA 2 
TAPE RECORDER. 


SPEED PORTABLE BATTERY 

A real professional model for 
all speech and music recording. Two speeds 33 X 
1% ip.s. Twin 


lege She PUEEEPOOOUUDUOOUT TTC REPEAT HTCELT 
stors, 7 HH) GS SEY 
KV EBS) (SEIN) | ill 


diode and 1 
‘ea hy hall 


thermistor. 
Equipped with 
remote control } 
switch on 
microphone fer }} 
exact record- 
ings of your } 


favourite . (et KEE ATT | 
music. Record- |W QSSSSeE WW AGE Sy 


ing level and | 
battery condi- 
tion VU meter. 9g 
Operation en- 
tirely by Push ¥ = 
button con- 


TATTLE 
\eSSEoRSINY 


trols and a Sate 
special record button is provided to prevent accidenta 
erasure. Recording time 22 minutes at 3} i-p.s, and 


44 minutes at 17 i.p.s. Records and plays in upright 
position, Housed in an attractive two-tone high 
impact poly-yiny! case, featuring a handy snap-open 
plexiglass top for fast, efficient tape loading. Complete 
with remote control microphone, 3in. tape, earphone. 
batteries and full instructions. Size 9 x 8} x 3}in, 
Weight 5 Ibs. NOTE OUR PRICE £16/16/-. 


TRANSISTOR RADIO SETS 


the BEST in QUALITY and PERFORMANCE 
The New Style Europhon 7 Transistor portable radio 
with both medium and Long waves, to bring added 
enjoyment to your leisure hours. 3in. speaker with 
push-pull output prevides excellent reproduction and 
peak performance. Recessed finger tip controls and 
sliding scale 
add new 
style to the 


finishes of 


grey, green 
or black. - 


Supplied complete with 
protective carrying case, 
batteries and Earphone in pouch for personal listening. 
Size 8 x 4 x Lhin.. Weight only llb. 2 ozs. NOTE 
OUR PRICE £8/8/-. post paid. 

S.A.E. ail enquiries, please. 


Carr. Paid in U.K. Cash with order. No C.0.D. 


J. E. SEXTON LTD., 162 Gray’s Inn Road, 
London, W.C.1. Tel.: TERminus 0228 


ne mt Sr me 


WIRELESS WORLD 


ELAC 


CRYSTAL KIEL - GERMANY 
STEREO — 


HIGH COMPLIANCE 
MAXIMUM SEPARATION 


STRICTEST 
QUALITY CONTROL 


HIGH OUTPUT 


Manufacturers or Retailers supplied 
pa aes cheb sce ea SS AS Lats 


STS 222 
CARTRIDGE ; 
ALSO. 


AVAILABLE ¥\ 


BRITISH AGENTS 
HIGH FIDELITY CENTRE 


61 WEST STREET DORKING 
Phone 4229 


15WW—140 FOR FURTHER DETAILS. 


You are interested 
in Radio and 
T.V.—Why not— 


PUT SOME LETTERS 
AFTER YOUR NAME 


You can rapidly qualify in your spare 
time by means of an absorbingly in- 
teresting Chambers Postal Course. 
We offer expert and highly personal 
training backed by a “ SATISFAC- 
TION - OR - MONEY - BACK” 
Guarantee. Over 75 years’ experience 
. . . thousands of successes. 


FREE 100-PAGE GUIDE 


Choose from hundreds of 
Courses — Practical Radio 
(apparatus supplied), Radio 
& T.V. Servicing, Applied 
Electronics, P.M.G. Cert., 
City & Guilds, R.T.E.B., 
A.M.1.E.R.E., Radio Ama- 
teurs Exam etc. Send today 
for the informative 100- 
Page Chambers Guide To Suc- 
cess — FREE. (Please state 
Career, exam or subject of 
interest). 


Chambers 
College 


(Dept. 11) 143 Holborn London, E.C.1. 
15WW—141 FOR FURTHER DETAILS. 
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ANOTHER HARVERSON BARGAIN 


Special Offer of Manufacturers Surplus 
2 VALVE GRAM AMPLIFIERS 


Valves: UY85 Rectifier and UCL82 Triode/Pentode 
giving 34 watts output. Overall chassis size (inc. 
valves) 5in. high x 54in. wide x 2in. deep. Each 
amplifier New and Tested and supplied complete 
with valves, 3 ohm output transformer and knobs 
for tone and volume on/off controls. 


onty 37/6 p. xP. 3/6. 


Can be used with 80 v. motor tap or |.5k mains 
dropper 2/6 extra if required. Owing to the 
limited number available and the extremely high 
value we regret we cannot enter into any corres- 
pondence. 


SPECIAL OFFER— 


HIGH GRADE TWO-STAGE GRAM 
AMPLIFIERS 

Made by very well-known manufacturer. 

Using a double-wound mains transformer (fully 
isolated chassis) with tapped primary, full wave 
contact cooled rectifier, and Mullard ECL82 
triode-pentode .valve. 3 watt output. Separate 
tone and volume controls. Overall size 6zin. wide 
x 3in. deep x 44in. high. Each amplifier Brand 
New and tested and supplied complete with valve. 
pou erie transformer and knobs. PRICE 49/6, 

. & P. 4l-. 


BRAND NEW 3 OHM LOUDSPEAKERS 

2tin. 12/6; 5in. 12/6; 64in. 15/—; 8in. 21/—; 10in. 

25/—; 12in. 27/6-(15 ohm 12 inch 30/-). : 
LOIN. X GEN: 5.2.20. .ccasvonchumegbebs se sbaeareamess 
Latest type E.M.I. 134in. x 8in. speaker with high 
flux ceramic magnet. 11,000 gauss. Aluminium 
centre cone. 10 watts, 50 c/s to 10 Ke/s. 42/-. 
P. & P. up to 6in. 1/6; over 6in.2/6 per speaker. 
a 


SPECIAL OFFER!! BRAND NEW HEAVY 
DUTY 12 INCH SPEAKERS 
Response 45 c/s.-13 ke/s. Idin. voice ‘coil. . Avail- 
able in 3 or 15 ohm. Guaranteed full 15 watts 
British rating. Heavy cast aluminium -frame. 
These are current production by world famous 
maker and as they are offered well below list 


LIMITED NUMBER ONLY. i 
UNREPEATABLE AT 89/6. P. & P. 5/-. 
Also 25w guitar model available at £5.5.0.. 


SPEAKER AND CABINET FABRICS. Oat- 
meal for speaker and cabinet covering. 52in. wide 
and usually sold at 35/- yard. OUR PRICE 13/6 
per yard length, plus P. & P. 1/9 per yard) Mini- 
mum order | yard). Other fabrics available for 
cabinet covering. Send S.A.E. for samples. 


a a 
BARGAIN OFFER CORNER 
ROLA-CELESTION approx. 9in. x 6in. 3 ohm 
middle register speaker, 10/6. P. & P. 2/6. 
MAINS TRANSFORMER. Drop thru’ type. 
Tapped primary 110 v. 200 v., 220 v., 240 v. 
320-0 v., 320 v. at 80 mA. and 6.3 v. at 3 amps 
Generous core. Stack size 33 x 2% x Il#in. 
Weight 4Ib. ONLY 15/-. P. & P. 3/6, 

ACOS CRYSTAL MIKES. High imp. For desk 
or hand use. High sensitivity, 18/6. P. & P. 1/6. 
TSL CRYSTAL STICK MIKE. Listed at 45/-. 
Our price 18/6. P. & P. 1/6. 

CONTACT COOLED BRIDGE RECTIFIERS. 
250 volts at 125 m/A. Size lzin. x IZin. x Zin. 
7/6. P.& P. Ij-. 

TRANSISTOR DRIVER and O/P TRANS- 
FORMERS. (Tapped 3 ohms and I5 ohms 
output), plus 4 suitable Transistors giving approx. 

1 watt output 30/-. P. & P. 2/-. 

T.C.C. SUPPRESSOR CONDENSERS. 250v. 
A.C. .005+.005 x .l. In tubular can. [Zin © 
long x 3in. dia. 2 for 3/-. Post free. j k 
5,000 MFD. 12 V. WKG. CONDENSERS. 
Size 3 x lin. diam. 2/- each. P. & P. 6d. each. 
T.V. OR AMPLIFIER EDGE CONTROL 


panel. P.P. I/-. og 
Matched pair of 24 watt Transistor Driver 
and Output Transformers. Stack size lyin. x 
Idin. x Zin. Output trans. tapped for 3 ohm and 
15 ohm output. 10/- pair, plus 2/- P. & P., worth 
double. : E 
TWIN TELESCOPIC AERIAL 

Comprising two 3-section heavily chromed rods. 
Closed 12in. each extending to 32in. each. Com- 
pletely adjustable from vertical to horizontal. 
Supplied complete with universal mounting 
bracket, approx. 36in. of coax and. standard coax 

lug. Suitable for F.M. or T.V. 12/6 plus 2/- P.P. 

ARCONI QUARTZ CRYSTALS Types 
ZHB. Still available as previously advertised. 


Harverson Surplus Co. Ltd. > 


price we are not permitted to disclose the name. 


PANELS. Two 500k. Lin. Pots; one 500k. Log; 
one D/P. mains switch. Brand new 3/6 per 


— aan 
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3-VALVE AUDIO AMPLIFIER — 
MODEL HA34 


Designed for Hi-Fi re- 
production of records. 
A.C. Mains - operation. 


Ready built on plated heavy 
gauge metal chassis, size 
\7tin. w. x 4in. d. x 48in. 
h.. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains transformer and output 
transformer matched for 3 ohm speaker, sepa- 
rate Bass, Treble and volume controls. Negative 
feedback line. Output 44 watts. Front panel can 
be detached and leads extended for remote 
mounting of controls. 

The HA34 has been specially designed for us 
and our quantity order enables us to £4 5 0 
offer them complete with knobs, Ue 
valves, etc., wired and tested for only P. & P. 5/-. 


_ STEREO AMPLIFIER 


Incorporating 2 ECL82s and | EZ80, heavy duty, 
double wound mains transformer. Output 
4 watts per channel. Full tone and volume 
controls, 


Absolutely complete. 


BARGAIN 
PRICE 
ONLY 


19.63" 


6 TRANSISTOR AND DIODE SUPERHET 
A first-class 2 waveband transistor superhet. 
@ Printed circuit panel (size 84 x 23in.). @3 pre- 
aligned I.F. transformers. @ High-gain Ferrite rod 
aerial. @ All First-grade transistors. @ Car 
aerial winding. @ Push-pull output. @All parts 
supplied with simple instructions. 
‘ ' ee ie ar ee separately. 

et of parts if purchased at P. & P. 
one time. ONLY £4.5.0 2/6 
Circuit diagram 1/6 (Free with set of parts), 


35 OHM SPEAKERS 
Suitable for use with above. 2in. Goodmans. Ideal 
replacement for most pocket portables 8/6 
3zin. 12/6; Sin. 17/6; 7 x 4in. 21/-. P. & P. 1/6 
per speaker. 

Portable CABINET 
Size approx. 94 x 62 x 3kin. Suitable for above 
using 3zin. speaker, 25/-. P. & P. 2/-. 
SY 
COIL AND TRANSFORMER SET FOR 

TRANSISTOR SUPERHET 


3 I.F. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long 
and car aerial coupling), 32/6 complete, post I/-. 
6 transistor printed circuit board to match, 8/6, 
post 9d. Circuit diagram 1/6 extra. 
SS 

SPECIAL TRANSISTOR BARGAINS 

ALL BRAND NEW 

GET 15 (Matched Pair) 15/-. VI5/10P 10/- 
OC71...5/- OC76...6/- AFII7...7/6 ORPI2...10/6 
Set of Mullard 6 transistors, OC44, 2-OC45, 
OC8ID matched pair, OC8I 25/-. 


EDISWAN MAZDA 


PXAIOI...6/6 XAI03...6/6 
-R.F.I. Pack: I—PXAI02 Mixer; 2—PXAIOI 
LF. Amp.; (Equiv. OC44 and OC45)......... 10/6 
R.F.2 Pack: 2-PXAIOI I.F., I-PXAIO2 Osc.; 
1-PXAI02 Mixer .......000006 pacusaasancieestaaes 12/6 


L.F.6 Pack: Consisting of PXBII3 Driver. 

Matched pair PXCI7I, mounted complete with 

heat sinks (Equiv. OC8ID and OC8)) ...... 
ALL TRANSISTORS POST FREE 


TAPE DECKS 


B.S.R. MONARDECK (Single speed) 33in 
per sec, simple control, uses 53in spools, 
£6/15/-, plus 5/6 carr. and ins. ; 
COLLARO STUDIO DECK 3 motors, 3 
speeds, push button control. Up to 7in. spools 
£10.10.0. P. & P. 5/6. (Tapes extra on both.) 


LOOK 
OPPOSITE 

FOR MORE 
BARGAINS 


WIRELESS WORLD 


QUALITY RECORD PLAYER AMPLIFIER 


A top-quality record player amplifier. This 
amplifier (which is used in a 29 gn. record 
player) employs heavy duty double wound 
mains transformer, ECC83, EL84, EZ80 valves. 
Separate Bass, treble and volume controls. Com- 
plete with output transformer matched for 3 
ohm speaker. Size Zin. w. x 24in. d.x 54in. h. 
Ready built and tested. PRICE 69/6. P. & P. 3/6. 
ALSO AVAILABLE mounted on board with out- 
put transformer and 6in. speaker ready to fit. 
into cabinet below. PRICE 89/6, P. & P. 4/6. 
a 
QUALITY PORTABLE R/P. CABINET 
Uncut motor board. Will take above amplifier 
and B.S.R. or GARRARD Autochanger or Single 
Record Player Unit. Size 18 x 14 x 8kin. 
PRICE £3/9/6. Carr. 5/-. 


4-SPEED PLAYER UNIT BARGAINS 
All brand new in maker’s original packing. 


SINGLE PLAYERS 
B.S.R. TU/12 £3/10/-. Carr. 3/6. 
B.S.R. GU7 with unit mounted pickup arm. 
: £4/18/8. Carr. 4/~. 


AUTO. CHANGERS 
B.S.R. UAI4 £5 19 6 B.S.R. UAI5/16£6 19 6 


Latest B.S.R. UA25 Super slim ...... £6 2 6 
GARRARD AT6 Mono.............00005 £10 10 O 
GARRARD. Auto-Slim  .........00es008 £6 10 0 


Carr. 5/- on each. 
ey 


BRAND NEW CARTRIDGE BARGAINS! 


B.S.R. TC8S High output compatible 
STEREO CARTRIDGE. Brand new. Complete 
Stereo/LP/78 sapphire styli and universal 
mounting bracket. Original list price 44/II. 
Our price 22/6. P. & P, I/-. 


RONETTE STEREO 105 CARTRIDGE 
Stereo/LP/78 complete with two sapphires. 
Original list price 67/9. Our price 24/-. P.&P. I/-. 


COLLARO HI-Fil STEREO CERAMIC 
t/o CARTRIDGE Type ‘‘C’’ complete with 
universal bracket and styli for stereo, L.P. and 
i Say ek list price 59/8. Our Price 25/-. 


E.M.I. 4-speed 
Player and P.U. 
FURTHER HUGE 
PURCHASE enables 
us to offer these 


se 67/ 6 P. & P. 4/6, 


Heavy in. metal turn- 
table. Low flutter per- 
formance 200/250 v. shaded motor with tap 
at 45 v. for amplifier valve filament if required. 
Turnover LP/78 head. 


HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT a 
AMPLIFIER «IT 


of | 


dard ; 
British components. @ Built 
on printed circuit panei, size 6 x 3in. @ Gener- 
ous size. Driver and Output Transformers, 
@ Output transformer tapped for 3 ohm and 15 
ohm speakers. @ Transistors (GET !14 or. SI 
Mullard OC8ID and matched pair of OC8I o/p). 
@9 volt operation. Everything supplied, 
wire, battery clips, solder, etc @ Comprehen- 
sive easy to follow instructions and circuit 
diagram 1/6 (Free with Kit). All parts sold 
separately. SPECIAL PRICE 45/-. P. & P. 2/6. 
Also ready built and tested, 52/6. P. & P. 2/6. A 
pair of TAls are ideal for stereo. 


SPECIAL PURCHASE! TURRET TUNERS 
by famous maker 

Brand new and unused. Complete with PCC84 

and PCF80 valves, 34-38 Mc/s. !.F. Biscuits for 

Channels I'to 5 and 8 and 9. Circuit diagram 

supplied, ONLY 25/- each. P. & P. 2/6. 


HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19. 


Open all day Saturday 
A few minutes from South Wimbledon Tube Station. 


PLEASE NOTE: P, & P, CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS 
ORDERS CHARGED EXTRA, (Please enclose stamped addressed envelope with all enquiries.) 


Early closing Wed., | p.m. 


CHErrywood 3985 


(Please write cleariy) 
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10/14 WATT HI-FI AMPLIFIER KIT 
A. stylishly fin- —— 

ished monaural 
amplifier with an 
output of 14 


watts from 2- 
EL84s in push- 
pull. Super re- 


production of 
both music and 


speech, with 
negligible hum. 
Separate inputs 
for mike and 


gram allow records and announcements to follow 
each other. Fully shrouded section wound output 
transformer to match 3-15Q speaker and 2 inde- 
pendent volume controls, and separate bass and 
treble controls are provided giving good lift and 
cut. Valve line-up 2 EL84s, ECC83, EF86 and EZ80 
rectifier. Simple instruction booklet 1/6. (Free 
with parts.) All parts sold separately. ONLY 
£6/19/6. P. & P. 6/6. Also available ready built and 
tested complete with standard input jack sockets, 
£8/15/-. P. & P. 6/6. 

BRAND NEW Vynide covered wooden CAR- 
RYING CASE for above. Size 133 x 9 x 8in. 
with sloping front panel. Weight 44 lbs. BAR- 
GAIN PRICE 28/6. P. & P. 4/-. 


A NEW HARVERSON KIT 
FOR THE HOME CONSTRUCTOR 


A really excellont, all 
purpose A.C. mains 200/ 
240 v. 

AMPLIFIER KIT. 
TYPE) HSL ‘FOUR* 3 
VALVE, 4 WATT USING 
ECC83. - EL84, EZ80 
VALVES. 

Special features include: 
te Heavy duty double-wound mains transformer 
with electrostatic screen. 3% Separate Bass, 
Treble and Volume controls, giving fully variable 
boost and cut with minimum insertion loss. 
te Heavy negative feedback loop over 2 stages 
ensures high output at excellent quality with 
very !ow distortion factor. ye Suitable for use 
with guitar, microphone or record player. 
%& Provision for remote mounting of controls or 
direct on chassis. 4% All this builds on to a chassis 
size only 74in. wide x 4in. deep. Overall height 
42in. 4 All components and valves are brand 
new.  %& Very clear and concise instructions 
enable even the inexperienced amateur to con- 
struct with 100% success. + Supplied complete 
with valves, output transformer (3 ohms only), 
screened lead, wire, nuts, bolts, solder, etc. 
(No extras to buy). PRICE 79/6. P. & P. 5/- 
Comprehensive circuit diagram, practical liyout 
and parts !ist 2/6 (free with kit). 


HARVERSON’S F.M. TUNER Mk. | 

@ F.M. tuning 
head by fam- 
ous maker. a 
@ Guarantced 
non-drift. @ 
Permeab lity 
tuning. @ Fre- 
quency cover- 
age. 88-100 
Mc/s. @ OAS! 
balanced diode output. 
@ Two |.F. stages and 
discriminator. @ Attractive maroon and gold 
dial (7 x 3in. glass). @Self powered, using a 
good quality mains transformer and valve rectifier. 
@ Valves used ECC85, two EF80s, and EZ80 
(rectifier). @ Fully drilled chassis. Size of 
completed tuner 8 x 6 x 54in. @AIll parts sold 
separately. Set of parts if purchased at one time 
£5/19/6, plus 8/6 P.P. and ins. Circuit diagram and 
instructions 1/6 post free. Mark Il Version as 
above but complete with magic cye, front panel 
and brackets, £6/#2/6. P. & P. 8/6. 
Mark til Version as Mark | but with output stage 
(ECL82) and tone control. £7/7/-. P. & P. 8/6. 
Handsome Metal Cabinets. Choice oi Grey, 
Black, or Green. To fit Mark |, 25/-. P. & P. 2/6. 
To fit Mark Il, 17/6. P. & P. 2/6. 


BRAND NEW CYLDON FM. TUNER HEAD 
Permeability tuned 88-100 Mc/s. Printed Circuit. 
A completely screened unit ready for direct 
mounting in chassis. 10.7 Mc/s. |.F. O/P Supplied 
complete with ECC85 valve and full circuit 
diagram. _Acrial input circuit suitable for either 
75 ohm unbalanced or 300 ohm balanced. Size 
only 3in. w. x 23in. d. x Igin. h. (23in. high with 
valve). Limited number only at 27/5, P. & P. 1/6. 
ALSO AVAILABLE 10.7 Mc/s. I.F. trans. and disc. 


trans. 11/6 pair. P. & P. 1/6. Oi te 
GORLER f.M. TUNER HEADS 
Tuning range 88-100 Mc/s. 10.7 Mc/s. 1.F. 
15/-, plus 1/9 P. & P. (ECC85 valve, 8/6 extra.). 


. 
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THE SKYROVER & SKYROVER De Luxe 


GENERAL SPECIFICATION FOR BOTH MODELS : 
7-transistor and 2-diode superhet—6 waveband portable receiver, covering the 
full Medium Wayeband (180-576 M.) and Short Waveband (32-94 M.) and in 
addition 4 separate switched Band Spread Ranges on 13M, 16M, 19M and 256M 
Bands—with Manual Band Spread Tuning for accurate Station selection. 
L.F. frequency 470 Ke/s. Output 500 M.W. din. Ceramic Magnet P.M. Speaker. 
Telescopic and internal Ferrite Rod Aerial. Ail Mullard Transistors and 
Diodes. The coil pack and tuning heart is completely factory assembled, 
wired and tested. The remaining assembly can be completed in under three 
hours from our detailed and easy to follow instructions. Operates on four 1.5 v. 
torch batteries (U2 or equivalent): 

THE SKYROVER DE LUXE. Tone Control Circuit is incorporated with separ- 
ate Tone Control in addition to Volume and Tuning Controls and Waveband 
Selector. In sturdy wood cabinet, size 11} x6} x 3in., covered in washable 
material with plastic trim and carrying handle. Also Car Aerial socket. : 
MAY NOW BE BOILT FOR £10 19 6 H.P. Terms: 25/- deposit 

. 2 


All parts sold separately, and 11 months at 20/-. 
A simple additional eirenit provides coverage of the 1,100/1950 M. band (in- 
|cluding 1,500 M. Light programme). This is in addition to all.existing Medium 
}and Short'wavebands, All necessary /- 

| components with construction data, Only 10 extra Post Free, 
| This conversion is suitable for both models that have already been constructed. 


¥ 


Gace SKYROVER Mk. Il 
(illustrated). With new redesigned cabinet, 
edgewise controls, new colour tuning scale 
and cabinet in Sierra Tan, 

Controls: Waveband Selector, Volume 
Control with on/eff switch, Tuning Control 
with easy to read Dial Scale. In attractive 
Plastic cabinet, size 10x64x3in., with 
metal trini and carrying handle. 


DECEMBER, 1964 
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SQ IDEAL GIFTS BFE 
TRANSISTOR POCKET RADIOS 


BOYS 2 Transistor. Ready built complete with personal 
earpiece, battery and carrying case! Wonderful value 
and performance—full medium waveband coverage— 
built-in 2}in. speaker gives full tone reproduction. 
Works on single PP3 9 v. battery. In plastic case— 
size only 4x24xlin. All accessories included in the 


price. 
WIRECOMP’S POST 
PRICE COMPLETE 42/ = FREE 


6 Transistor Model, Fully built-in plastic case. 4in. x 
2tin. x lin., with 23in. speaker. Uses single PP3 
battery. 
leather case. Tunable over full medium waveband. 


WIRECOMP’S PRICE 69/ 6 POST FREE 
THE SINCLAIR MICRO-6 KIT. Self-contained pocket 


radio. Size only 1gin. x 1;4in. x din. The most > 


advanced transistor circuit ever offered—yet may be 
built in an evening. Com. with earphone and con- 
struction data. All parts sold 59 /6 
separately. CAN BE BUILT FOR 


MAY NOW BE BUILT FOR 2 
All parts sold separately. £3.19.6 Circuit diagram and data for each set 2/6 extra, free if all parts bought. Four 


U2 batteries 3/4 extra. Add 5/- P. & P. on each parcel. 


LOOK! =" saxpeezeanen 


Personal callers invited to our new London 
Branch—828 Edgware Road, W.2. 

Thousands of bargains plus full range of the latest 
Hi-Fi equipment, components ete. 


THE “TRANSISTOGRAM ”’ 


A portable battery operated fully transistorised Record 
Player—made by famous British manufacturer, fully 
guaranteed. Size only 6} x 12 x 104in. Weight 10 lbs. 
Operates on 6 U2 torch batteries. 4 speeds—16%, 
33}, 45 and 78 r.p.m. Goldring Oygnet player with 
CM-60 cartridge. 5in. loudspeaker fitted into lid. Cabinet 
constructed of wood, covered in two tone (pale blue/ 
grey) leather cloth. High quality amplifier with tone 
and vol. controls gives excellent reproduction. Plays 
Tin., 10in. and 12in. records. Today‘s value 12 gns. 
WIRECOMP’S £6 19 6 6-U2 batts. 4/--extra (leak 
PRICE a ="™ proof 5/-) Carr. & Ins, 7/6 


H.P. Terms: 20/- dep. & 11 months at 16/6. 


THE ‘REALISTIC 7’ 


The famous 7-transistor home con- 
struction receiver—still available. Full 
medium and long waveband coverage 
4in. speaker, ete. 

MAY BE P. & P. 4/6. 
BUILT FOR £5.19.6 Battery 3/9. 
De luxe version with wood cabinet 
full vision dial only §] extra. All 
parts available separately. Data and 
instructions 2/6, refunded if you purchase parcel. 


T.V. POWER PACK 


Takes a PY32 or 33. Contains: Filament transformer and Smoothing 


V/w and sundry capacitors, resistors, et On metal chassis, size: 
6" x 4)” x overall height 54”. No circuit available. 


PRICE 12/6 "= 23/6 "re Be. 


8 WATT MONO AMPLIFIER 
Made by well-known manufacturer. Spee.: 2-EL84, 
3-EZ80 and 1-HCC83 Push-pull output. Separate 
Bass and Treble controls on panel with extended lead. 


P. & P. 
WIRECOMP’S PRICE £5.5.0 3/6 
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THE SINCLAIR SLIMLINE. ‘The new 2-transistor 
pocket radio, Size only 2?in. x 1gin.x 1§in. Micro alloy 
transistorised and printed circuit. All com- 49 /6 
ponents available-sep. CANBEBUILT FOR .- 


TAPE LAFAYETTE BRAND, FULLY-G’TD. - 


din. Double play, 1,200ft. Mylar base..... +e 15/- 
5in. Long Play, 900ft. Acetate base...., deiner LOl= 
5in. Standard play, 600ft. P.V.C. base........ 8/6- 
53in. Long play, 1,200ft. Mylar Base...... seve DB/= 
52in. Double play. 1,800ft. Mylar base,..... a>. 29/6 


53in. Long play, 1,200ft. Acetate base........ 12/6 


53in. Standard play, 850ft. P.V.C. base. - 11/6 
Jin. Standard play, 1,200ft. Mylar base. - 12/6 
Jin. Long play. 1,800ft. Mylar base. . - 19/6 
7m. Double play. 2,400ft. Mylar base. . 25/-. 
7in. Long play, 1,800ft: Acetate base........ 15/- 
8in, - Message. tape, 150ft. .....p.svpccvsecere 8/6 
3in. Message tape, 225ft. . 

Bin. Message tape, B00. -.-cnpeecerseees - 76 
3in. ‘Triple play, 430ft. Mylar ba 

din. Triple play, 900ft. Mylar base........ +» 22/6 
din. Triple play, 1,800ft. Mylar base........ 42/6 
53in. Triple play, 2,400ft. Mylar base....... - 5b/-] 
7in. ‘Triple play, 3,600ft. Mylar base....... fi 


P. & P. 1/- extra per reel; 4 reels and over Post Free, 


WIRECOMP ELECTRONICS 


378 HARROW ROAD, LONDON, W.9. 


Hours of business 9 a.m. to 6 p,m. Open all day Saturday. Opposite Paddington General Hospital. Buses 18b & 36 pass the door 


TEL.: CUNNINGHAM 9530 


Supplied complete with personal earpiece © 


LEARN ELECTRONICS 
BUILD pe CIRCUITS 


2 5 EXPERIMENTS 
including: 


TEST GEAR 
@ MINIATURE CATHODE RAY OSCILLOSCOPE 


@ VALVE EXPERIMENTS @ TRANSISTOR EXPERIMENTS 

@ BASIC AMPLIFIER @ BASIC OSCILLATOR 

@ BASIC RECTIFIER @ ELECTRONIC SWITCH 

@ PHOTO ELECTRIC CIRCUIT @ SIGNAL TRACER 

@ TIME DELAY CIRCUIT @ BASIC COMPUTER CIRCUIT 

@ SQUARE WAVE BASIC RADIO RECEIVER 
GENERATOR MORSE CODE OSCILLATOR, 

@ SIMPLE TRANSMITTER ETC., ETC. 


This complete practical course will teach you all the basic 


facts of electronics by making experiments and building 
apparatus. You learn how to recognise and handle all types 
of components—their symbols and how to read a circuit 
diagram. You see how circuits are built and how they work 
BY USING THE OSCILLOSCOPE PROVIDED. Applications 
of all the main electronic circuits are demonstrated—radio 


reception and transmission; photo-electrics; computer 
basics; timers; control circuits; etc., including servicing 
techniques. NO MATHS USED._OR NEEDED. NO THEORY 
NEEDED. NO PREVIOUS KNOWLEDGE OR EXPERI- 
ENCE NEEDED. Tutor service available. No extras needed 
—tools provided. Send, now, for FREE DETAILS without 
obligation, to address below. 


To: RADIZSTRUCTOR, Dept. K1, Reading, Berks. 


Please send free details of your 25 circuit kit course— 


Store eee eenereeseaseeeese 
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AERIAL MATCHING TUNING UNITS 


LATEST AMERICAN RELEASE BULK PURCHASE OF 3,000 
These well-made tuning units made for the American 19TX-RX are 
housed in a metal case size 4in. x 4in. x 10in., using a large precision 
calibrated scale, are an essential piece of equipment for the serious 
T.X. or R.X. operator. This unit will match an untuned wire or whip 
aerial to almost any short wave receiver or transmitter, exceptionally 
good for mobile top band use. This American version being well rated 
as far superior to any other. GUARANTEED BRAND NEW, only 
20/-, post 7/6. Instructions supplied. 


PYE OR INVICTA LOUDSPEAKER UNITS 


Enclosed in a brown wooden cabinet and carrying handle, using 
a silver speaker mesh. Complete with 40ft. of lead and jack plug. 
A 10in. heavy duty 3 ohm speaker is used, being very useful for groups, 
halls, P.A. work, etc. (made for Army Entertainment use). BRAND 
NEW AND BOXED ONLY £2/15/-, carr. 5/-. A fraction of cost. 


88 TX-RX POWER UNIT, 12 v. input to 90 v., 7.5 v., 1.4 volts 
stabilised output. Also contains L.F. Amplifier. These are sold BRAND 
NEW with 4 B7G valves. Only 50/-, P.P. 5/-. 


J. T. SUPPLY, 38 MEADOW LANE, LEEDS 11 
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A.C. SOLENOID type SAM/T 


Now fitted with stainless 


steel guides—six times th 
life. : 

Continuous 14 oz. at in. 
Instantaneous to 541b. 


available. 
Also Transformers to 7 
kVA 3 phase. 


R. A. WEBBER LTD. 


KNAPPS LANE, CLAY HILL, BRISTOL 5. Phone: 65-7228/9 
ema ee ee ee ey 
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Larger and smaller sizes 


DECEMBER, 1964 WIRELESS 


RADAR ANTENNA ASSEMBLY 
£12.10.0 


Ultra-modern, superbly engineered units made for American 
Jet Aircraft by Hughes Aircraft Corp. 19}ini dia. bowl is 
pivoted on ball-bearing die-cast gimbal brackets mounted 
on heavy cast base and will rotate to any position within 
180° solid angle. Antenna is waveguide fed through size 
16 flange fitting, otherwise assembly contains a wealth of 
gears, controller motors, 400 c/s. servo motors and other 
tems, Size overall 20}in. x 17jin. x2lin. high. 


Carr. £1 


= 


COMPUTER TEST SET only £12 car. a. 


Three-part hinged chassis containing enormous 
quantity of expensive components, including 400 ¢/s. 
frequency’ standard, 50-0-50 microamp meter, 1/100 
sec. timer (large sweep hand traverses 3in. dial once 
per second), geared drum drive, 43in. x ljin. escut- 
} cheon carrying 80in; of paper dial that can be readily 
replaced, 16 multi-contact key switches, 40 modern 
B9G valves with screened holders plus 2x5U4, 2 pre- 
cision resolvers, helipot with vernier drive, motorised 
potentiometer, many vacuum sealed relays, 2 x 7 
pin and 2 x 40 pin multiplugs and sockets plus a wealth of Vitamin Q condensers, 
precision resistors, switches, indicator lights, fuse holders, selenium diodes and other 
parts. Power pack with C-Core transformer operated from 115 volts 50-1000 c/s. 
Chassis size 17in. x ldin. high x 1b5in. deep. Breakdown price. 


TYPE 201 INVERTOR 


Input 25-28 v. D.C., output 115 v. 1600 e/s. A.C. 
at 1,750 VA. Speed 8,000 r.p.m. P.F.1. Complete 
with integral frequency and voltage control. 
Unit size overall 1ldin. x 8in. x 12in, high. In 
excellent guaranteed condition. 


£1 5 Carr, 10)-. 


STANDARD 
240 v. A.C. pull hb ion. 
so L E | Ol DS State qeauiencee. aig ene 


TYPICAL UNITS TYPE 1. Max. pull 9 oz. Stroke fin. to 
gin. Size 2in. long. Bolt dia. =Zin. 12/ Post and 


Packing 1]- 
TYPE 2. Max. pull 18 oz. Stroke jin. to din. Size 2; in. 
Send for list. 14/ 


Post and 
Packing 1}- 
TYPE 3. Max. puil 26 oz. Stroke Jin, to Zin. Size: 2}fin. long (bolt in) x 1;hin. wide 
i ig! 0 ia, din. 
x 14$in, high. Bolt dia. }in 27/6 P. & P.16. 
TYPE 4, Max. pull 26 oz. Stroke jin. to ljin. Size: 3 jyin. long (bolt in) x 1 hin. 
wide x 132in. high. Bolt dia. jin, 32/6 P. & P.16 


Specially made, high grade Solenoids in 
four basic frame sizes and for 12 y. D.C. 


f ANTENNA BEAM ROTATING MOTOR 60/- °”" 


Magnificent series wound, split field motor which is 

ideal for beam rotation, winch operation, etc. Extremely 

robust unit incorporates a 600 to 1 epicyclic gearbox 

(output speed 12/16 r.p.m.) and a magnetic brake to 

prevent overrun, together with limit switches which 

allow rotation of approximately 3 turns in either E 
Mi direction. Originally designed for use on 24 volt D.C. to actuate cowl gills on aircraft, 
f but limit switches can be disconnected to provide continuous running in either direction 
M@ and removal of magnetic brake enables unit to be operated on any voltage between 
6 and 30 volts A.C. or D.C. Size overall 12 x 3}in. diam. with jin. diam. splined driving 
# shaft x Zin. long. Current consumption 4 to 6 amps. at 24 volts D.C. In unused con- 
H dition. 


Basically a pair of gold diffused reed contacts 
D RY R E E D SWITCH ES titty conled in a glass tube filled with 


inert gas, Contacts can be actuated by per- 

manent or electro magnets and so form ideal 

devices for a wonderful range of inexpensive devices such as burglar alarms, limit 

A switches, position indicators, r.p.m. counters, night light controls, door bell switching, 

level controls, etc., etc. Reed switches have tremendous reliability factors and a working 

life of about 100 times that of micro switches, and the uses to which they can be put are 

limited only by imagination. Each switch is supplied complete with specification, in- 
structions and ideas information. 


MINIATURE TYPE 8/6 Post free 


Only 0.82 inches long by 0.15 inches thick, Maximum current for long life, 100 milliamps. 


REED SWITCH COILS 4/- 


Specially manufactured to provide electro-magnetic 
operation of Dry Reed Switches. Coil is simply pushed 
over glass tube envelope of switch and located round switch contacts. 
gin. diam, x jin. long. 
from 1} to 6 volts; Type 


“each. Post free. 


Post 
free. 


Size overall: 
Two types are available: Type 1—operates from any D.C. voltage 
2—operates from any D.C, voltage irom 6 to 12 volts. Please 
state type required when ordering. 


WORLD 


P._B0,0, P.SpasWy, tel Kepel3,0,U Ne een Set Opftn€ 
and MAIL ORDER. SERVICE 2a 
52 Tottenham Court Road, London, W.1. @ Open 9-6, including Sats., Thurs. 9-1 @ LANgham 0141 


INDUCTION MOTOR 10/- p. «7.10. 


Powerful induction motor on laminated frame with integral mounting. Sturdy brass 
bearing housings. 6/32in. dia. x frin. long steel driving shaft. Operating voltage 


200/240 y. A.C. 50 c/s. Current consumption 200/250 mA, Speed 2,500 r.p.m. Siz 
overall 24in. x 1#in, x 3in. high, ata ¢ Sg eee if 


SOUND POWERED TELEPHONE 


Much-sought-after genuine Admiralty pattern complete with 
wall mounting fixture and 3ft. flexible leads. Perfect two-way 
conversation using two connecting wires only with endless 
trouble-free service. In unused perfectly stored condition 


30/- pair, P. & P, 5/-. 


SMALL MAINS MOTORS 


Powerful capacitor start, REVERSING MAINS MOTORS, superbly engineered by Bosch, 
of Germany. Heavy Diecast construction with lifetime sealed bearings, and supplied 
complete with capacitor, flying leads and connection instructions. Intended for 220 volts, 
50 cycles, A.C. mains operation, but will work perfectly on 230/240 volts, also. Inter- 
mittent rating with 4-minute cycle operation. 

Totally enclosed tubular construction with output 
of 2,800 r.p.m, to jin. diameter plain shafts at each 
end, Size overall 5} x 2hin. diameter 


phere 


ATS ii 


DIRECT READ-OUT TUBES. 


XN3 “ Numicator ” read-out indicators scaled 0-9 and for operation from 
180-300 volts D.C. Unit is contained in cylindrical glass envelope size jin. 
diam. x Ijin. high with wire-ended connections. Figure height in. 
Can be used in single circuits to give numerical indication or to form basis 
for electronic counters with speeds up to 5 ke/s. New current production 
units complete with specification, performance $1 a | 0.0 aan 


data and typical circuits. 

Set of cold cathode tubes to make one counting stage of 150 c/s. counter, 
10/6 extra. Cold cathode tubes for high speed counters can also be supplied. 
Send for detaiis. 


ELECTROLUMINESCENCE | 


The lighting system of tomorrow—previewed in your home 
now ! 


Electroluminescent lamps—an amazing new scientific development 
in which the whole of the illumination produced emanates from the 
entire surface of a specially treated, flat steel plate protected by a thin 
coating of glass. No heat is generated and there is no filament 
to burn out. Makes intriguing home decoration, illuminated door 
numerals, small darkroom lights, nightlights, etc. Connects directly 


to mains and burns continuously for a whole year at cost of a few pence only. Available ; 


in plate size 3in. x 2in. and in green or blue colour (state which required). Each plate 

takes one numeral (stick on numbers of choice supplied free if re- 6 § Post 

quired). Complete with plastic protecting wrap and full instructions. each Sree 
Post and 


SOLAR ENGINE 12/6 2-7, 


Actually a Crooke’s Radiometer which demonstrates solar power in a 
fascinating way. Consists of a partially evacuated glass envelope, 
similar in appearance to an electric lamp, but containing a rotor assembly 
of 4 diamond shaped vanes coloured black and white on alternate sides. 
Engine is driven from invisible infra-red rays from the sun, domestic 
fires or lamps, even a cigarette end; and will rotate at about 3,000 r.p.m. in 
strong sunlight. Not a toy but an entertaining teaching aid and conversa- 
tion piece. Size 5in. high x 3in. dia, 


TYPE 12143-1-A INVERTOR 


Modern, unused, three phase, 400 c/s. Invertor, 
intended for use with airborne electronic equipment in 
American aircraft. Input of 26-29 v. D.C. at 22-25 A. 


SEEKS SS EES a ee ee 


1.25 A. Power factor 0.81. Temperature rise 45 deg. C. 
Extremely compact and robust and fitted 


with built-in voltage regulation and £6 
filter. Carr, pa’ 


MINIATURE MAIN 
INDICATOR LIGHTS 


Give positive indication that Py _ 
equipment — tools, instruments, BY 
apparatus, etc.—is switched Pe 


G05 


on. Complete aseembly of /, \\ 
neon, resistor, insulation and 
4 for 5/- Post Free flying leads that requires only N 


connection to switch. Small size and insulation permit simple fitting 
—just drill small hole in panel or tape or clip to equipment. Current 
consumption negligible. New manufacture, 


APNI Transducer Unit, 8/6. 
IN70 Diode Germanium Point Contact Diode equivalent OA85. Max. reverse voltage 
115 v. Max. forward current 150 mA. Two for 2/6. 

WESTINGHOUSE SILICON DIODE. Type RCTD. Max. P.I.V. 1,000 R.M.S. 330 v. 
Max. current 500 mA. 7/6. 

AR88 WAVECHANGE SWITCHES. Ceramic wafers. Unused in original pack, 10/-. 
Post & Pkg. 1/6. 


® 
@ 
e 
e 
@ EDISWAN XA101 TRANSISTOR (equivalent Mullard 0045). Two for 6/-. 


provides an output of 115 v. three-phase 400 c/s. at. § 


id § 


ae 
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HEAVY DUTYL.T. TRANSFORMERS Samson's Electronics Ltd. 


L.T. SUPPLY UNIT TYPE S.E.1. 
All primaries 220-240 volts. Terminal =f 


block connecticns. 9 & 10 CHAPEL STREET, LONDON, N.W.1 
| No. Sec. Taps Price Carr. Tel. PAD 7851 AMB 5125 

is = > zoe ae ea | ge es ¢ le We have London’s Jargest selection of Low Ten- 
£3 95 20. 35 yo MOlan ne £415 0 5)- sion Transformers, Variable Voltage Transfor- 

4 25 30 35 te Bia tiesto £117 6 3/6 |mers, Smoothing Chokes, Capacitors, Sliding 

CO TAB RAO aoe oe £217 6 4/- Resistors, Low Tension D.C, Supply Units. Send 

6 24 volts 30 amps. «........ £7 15 0 7/6 for lists. 
JY 20volts 30 amps. ......... € [6 : 

Bo SaigokactS ape cee £619 6 7/6 | L.F. CHOKES BY FAMOUS MAKERS. A.C. input peeve i ae Output tapped 

9 <30;'40\50.V.)5' dit cece £415 0 5/- 120 H. 30 mA. 2000, 17/6. P.P. 5/-. 20H. 250 mA.} }tO sive a or 24 nf ES vie pric rac 
10 25,36 48 v.,8a. oo... £419 6 5/- }250Q, I5/-, P.P. 4/6. 15H. 250 mA. 130, Sealed} |Tating. Fitted with pane uae, Wisin oe 
14017118, 20.00 aoe £419 6 5/- |“C” Core, 17/6, P.P. 5/-. 10H. 250 mA. 1240, C7} [Switch and D.C. Outpt See 
12 61D BO £3 6 5/6 4Core, 12/6, PP. 3/-. 10H. 75 mA. 400Q Sealed ‘*C””’ riot metal case. Size rtp a ‘ n 
31-20 Vi 20 wie on ee £4 0 7/6 | Core, 7/6, P.P. 2/6. 1H. 240 mA. 35Q, Sealed, 7/6.P.P.2/6.] | ideal general purpose L.T. supply ries for 
14 30, 32, 34, 36 v.,5a....... £2 6 4/- WODEN A.C. CHOKES operating — relays. Contactors, 7 petigs 
05 6 toi 10a ie. tose £2 6 4/- | To pass 100 Amps at 220 v. Base size 6 x 5. Height LT arr s etc. £9/19/6, Reds 5 E2 
1B: 12a ee Sesaaes 6 3/- {4in. Weight 18 lbs. Supplied Brand New in Makers’ ey Oy 3 pa ael gee UNIT 50 ot 
1 Dia, NO ae eae £3 0 4/- cartons, 45/-. Carr. 7/6. -C. input 200-240 v. D.C. output 50 volts, 
1B 28iy5°5 as on ener 6 3/6 {L.T. SMOOTHING CHOKES. 40 MH, I5 A. 5 amps. Built in metal case size 15x 6 x 6in. 
19 48, 56, 60v., Ia. 6 3/6 |D.C. Res. less than + ohm, £3/15/-. Carr. 10/-. 20 MH] |Fitted with on/off Swit eae ei and 
20 12,24, 30, 48 v.,2a.. 0 3/6 |250 A. D.C. Res. less than 1/20 £2/17/6. Carr. 7/6.] J Output sore / dig carr. ie. 
21 CSV et S alcesauteccwooe ss £1 6 3/6 Other type available. apped 110-220- v. D.C. output 24 volts} 
a ee ee DERE vg nibved! (Choke ant condense amet 
BeBe ee on ES Be RAN OUTY Am CE CHONER 07 | [ie onl ony 
96 19° 19.y 1 T 4-1, MS aS - F hack 83; idth Gin | [Metal case. Size: 15x 9X9 inches. Supplied | 
27 12’ ig ” 20 oh jslesie euiesidica'e é 5, -M.9. test, soe enclose eight Szin., widt in., new and guaranteed, £3/17/6, carr. 7/6. 
oa Gade seh = ; oe depth 5iin, Brand new £3/19/6, carr. 7/6. L.T. SUPPLY UNIT No. 46, A.C. input 
99 15 vic oa Bs £l 0 3/6 tapped 110-220-230 v. D.C. output 24 volts 
30 10 a ie be Vinee 10 6 2) SIEMENS’ MINIATURE SELECTOR SWITCHES 1.5 amps. 2.25 amps. with case cover re- 

ees AN ont ~ Latest plug-in type, 10 way, 3 Bank, 3 Wiper. Type moved. Choke and condenser smoothed. 


Fitted on/off switch and fuses. Built in metal 
case. Size: 15x9 x9 inches. Supplied new} 
and guaranteed, £3/17/6, carr. 7/6. 


_ Multi-tapped TRANSFORMERS 2,200A 250Q Size: 34 x 24 x 14 inches. Complete 
Pri. T, 200-250 v. Sec. T. 3, 4, 5, 6, 8, 9, 10. twitch Bass. Fraction of Maker’s price, 59/6. P.P. 2/6. 
12, 15, 18, 20, 24, 30 v. 5 amps., 47/6, P.P. 4/-, | 
4 amps. 39/6, P.P. 3/6. 2 amps. 25/— P:P, 3/-. 


HEAVY DUTY SLIDER RESISTORS 

Zenith Double Tube Geared Drive Log Wound. 1.30 
15 amps. Continuing to 550 2 amps. Overall size: 
22 x 9$ x TE ins. £3/19/6, carr. 7/6. 402 8 amps. Single 
Tube enclosed, 32/6, P.P. 4/—-. 30Q 1.25 amps. S. Tube 
Gear Drive, 25/-, P.P. 3/-. 10 12 amps. 12/6, P.P. 2/6. 
Ganged Twin Rheostats. 6in. dia. 2COQ 1.2 amps. each. 
Complete with Fixing Frame and Control Knob, 75/-, carr. 


PARMEKO DOUBLE WOUND 
TRANSFORMERS 
Pri. T. 200, 210, 220, 230, 240, 250 v. Sec. 
T.90, 100, 110, 120 v. 1,750 watts, Totally 
enclosed table top connections. Size 74x 
72 x8tin. Brand new, fraction of maker’s 
price. £11/19/6, carr. 10/-. 


AUTO. TRANSFORMERS 
240v.-440v. Completely Shrouded fitted 
with 2 Two-Pin American Sockets or 
Terminal Blocks. Please state which type 
required. 1,070 watts, €4/15/-, carr. 5/. 
509 watts, £3/IC/-, carr. 4/-. 3C0 watis: 


47/6, P.P. 3/6. 180 watts, 37/6, P.P. 3/-. 
60 watts, 29/6, PP. 2/5. 2,000 watts. 
Completely enclosed in metal case. Sze: G.P.O. MAGNETIC COUNTERS 
10 x 8 x 6in. Fitted with 2 American} {Latest design size 32 x {| xX lin. Type 100D 4.1Q 3 y. 
Sockets or Terminal Blocks, £9/15/-, D.C., 12/6. Q Type 100A 500 24 v. D.C., 42/6. P.P. 

carr. 7/6. 1/6. New and boxed. 


PHILIPS AUTO TRANSFORMERS.. 

Ideal for mains boosting, tapped 220, 230, | 

240, 250 v. 600 watts. Brand new, 47/6, 
carr. 5/-. Brand new, guaranteed. 


cSt els nee i : oe AN 
UNREPEATABLE OPPORTUNITY FOR THE ENTHUSIAST 


CLOSED-CIRCUIT TW. 
C AM EF a A S Farther consignment ol 


Manufacturers Discontinued Line 


SRAND NEW AND 


eevennorece) sagem | STOCKISTS 


MULTIMINOR MK. IV 


"REPAIR SERVICE | 
7-14 DAYS ‘| 


We specialise in repair, 
calibration and  conver- 
sion of all types of instru- 
ments, industrial and pre- 


nly eae 
aay Siena cision grade to BSS.89. 

R.F. Band 1 Chan- : _ nf ae 
nels 1 to 5, Mains 
operated. 210/250 v. 
A.C., 50/60 cycles. Ctype 
16 mm. Cine lens mount. 
Plugs into aerial socket 
of any size domestic 
TV Set. 


Call, write or phone ee =o 


HORNTONS ELECTRONICSE 


LOMBARD HOUSE GT. CHARLES ST., BIRMINGHAM & 
(Next to Pan American Airways) Phone MID 0972 or CEN 6283 


Release notes and carsaase 


MODEL 8 MK LI cates of accuracy on request. 


Suppliers of Elliott, Cambridge and Pye instruments. 


LEDON INSTRUMENTS LTD 


76-78 DEPTFORD HIGH STREET, LONDON, S.E.8. 


TEL.: TiIDeway 2689 
EAD. & GPO. AFPROVED CONTRACTOR T0.H.M. GOVT. 
15W W—146 FOR FURTHER DETAILS. 


DECEMBER, 1964 


Wilkins 
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ons FOR RELAYS 


==, P.O. TYPE 3000 AND 600 


COMPETITIVE 


MINIATURE SEALED RELAYS 


OVER 120 TYPES IM STOCK. SEND FOR LIST. 


SIEMENS 1 6.0. S.T.C. 

2.20+-2.20 H96A 18/6 45Q ImHD 4186EB 19/6 
5024500 H96B 19/6 170Q 1ImHD 4186EC 19/6 
1450. +1450 H96C =: 19/6 7002 2COMD 4190HD 19/6 
1,7000+1,700Q H96E 22/6 | 2,5002 2CO _ 4184GE 19/6 
G.E.C. 2,5002 ImHD 4190EE 19/6 
2,500Q 4CO M1008 19/6 | ERICSSON 
2,500Q 1CO M1022. 15/= | 7,0002 1CO N22242A10 25/- 
5,000Q2 2CO M1052 «17/6 2602 1CO N22372AC1 15/=} 
670Q 2m2bHD M1095 17/6 | 5,0002 1CO N22372AE1 15/- 
2,5002 2C2K M1417 19/6 | 7,500Q2 2CO .N22365AZ1 17/6 
5,000Q 2CO M1452 17/6 1.1Q 4CO  N22364AA1 19/6 

20. 2mHD Mi454 15/= 1.10 2CO2K N22366AA1 19/6 
2,5002 2mHD M1458 15/— | 1,500Q 2CO2K N22366AE1 19/6 
2,5002 ImlbHD M1462 15/= 2.40 2M N22371AA1 15/= 
400. 2CO2K M1482 19/6 180Q 2M N22371AC1 15/= 
1802 1CO M1486 15/- | 2,0002 2M N22371AE1 15/— 
1802 2m2bHD M1487 17/6 2.40 Imlb N22370AA1 15/= 
180Q 2C2K M1490 19/6 520 Imlb N22370AB1 15/- 
6702 2C2K M1493. 19/6: | 1,500Q 2m2b N22369AE1 17/6 
670Q 4K M1567 19/6 | 7,500Q 2m2b . N22369AZ1 17/6 


CARPENTER Polarized Relays. 5A7 554-559 also 5HM19A 28+ 28Q 45/- 


eacn. . 
MINIATURE UNISELECTORS. Plug-in type. Occupies no more space 
than a P.O. 3000 Relay. Siemens No. 2200A, 3 level, 12 outlets, 50 volts, 


1 bridging and 2 non-bridging wipers. Supplied complete with 3 
jack. Other types available including REVERSIBLE. each 90/ 
: KEY SWITCHES (3 position). 


a P.O. 212. 2 Changeover each 
side, 6/6. 
P.O. 198. 4 Changeover each 
= side, 13/6. 
Other types available. 
Knobs, 6d. Plates 1/-. 


RELAYS MAGNETIC SOLENOID OPERATED 


24 volts D.C. 4 make and 4 break 10 amp. contacts. 5C/3944. Brand new, 
with dust cover, 12/6 each, post 2/-. Suitable for Automatic Machines. 


WEE MEGGER INSULATION TESTERS. SERIES 3,500 VOLT. 
BRAND NEW in leather carrying case £18/10/0. 


RACKS—POST OFFICE STANDARD. 6ft. high with U-channel sides 
drilled for 19in. panels, heavy angle base. 

CONTACT COOLED RECTIFIERS. Half wave, 250 volts, 85 milliamps, 
8/- each, 250 volt, 120MA, STC type No. C3D, 7/6 each. Post 6d. 
SILICON RECTIFIERS. BEST GRADE 800 PIV, 500 milliamps., 6/6 ea. 
600 PIV 700 milliamps., STC RS27AF, 15/- each. 200 PIV up to 70 volts 
RMS, 6 amps., 10/- each. 100 volts 200 milliamps., 2/6 each; 50 for 100/-. 
CHARGING RECTIFIERS. 12 v. 6 amp., 20/- each; 24 v. 8 amp., 40/- each. 
TRANSISTORS. OC44 8/-; OC45 8/-; 25002 15/-; OC71 6/6; OC200 15/-; 
V30-30P 10/6. 

THERMAL DELAY SWITCH. Glass enclosed 4-pin base. Switches 6 amp. 
250 volts in 1 minute from 4 volt 1.5 amp. heater. 7/6 each. Post 1/6. 
POTENTIOMETERS, WIREWOUND AND CARBON including Sub-minia- 
ture, Sealed and Precision types—comprehensive list now ready. 
PRECISION SILVER MICA CAPACITORS, 0.1 mfd. 4%, 6/- ea.; 1% 5/- ea. 
TANTALUM ELECTROLYTICS. 50 mfd. 70 volts, 7/6 ea.; 140 mfd. 30 volts, 
12/6 ea. Various other values available. 

BLOWER MOTORS. 200/250 volt Capacitor Type 2,800 r.p.m. Cylindrical 
casing 7in. x 7in. x 7in. with open flange each end £12/10/-. 

24-WAY DOUBLE POLE PAXOLIN WAFER SWITCHES. 12/6. Post 1/6. 
21-WAY STUD SWITCH with Metal Cover fitted with Attenuator Resistors. 
25/-. Post 1/6. 

DOUBLE HEADPHONES. High resistance 4,000Q, 14/6. Post 2/6. 
DOUBLE HEADPHONES, sound powered. Type DHR, 17/6. Post 2/6. 


ONE HOLE FIXING SWITCHES 
12/- per dozen 75/- per 100 


SINGLE-POLE Double Throw, 3 amp. 250 A.C. 
Can be used as ON/OFF or CHANGE-OVER SWITCH. 


Also available in DOUBLE POLE ON/OFF, 18/- per doz.; £5 per 100. 
PUSH BUTTON SINGLE POLE DOUBLE THROW SPI101 (10F/1786), 
6/- ea. OTHER TYPES STOCKED IN QUANTITY—SEND FOR FULL 
LIST. Double Pole on/off, 30 amp., 250 v., dia. H 2DP, 8/6 ea.; 90/- doz. 
Double Pole Change Over, 3 amp. 250 v. NSF., 3/6 ea.; 36/- doz. 

WAFER SWITCHES. Miniature 2-pole 2-way, 2-pole 6-way, 3/-. Standard 
4-pole 3-way, 3/6; 2-pole 1li-way, 6-pole 3-way, 5/-; 8-pole 6-way, 7/6; 
Ceramic 2-pole 11-way, 12/6; Wearite 12-pole 3-way, 18-pole 2-way, 7/6. 


BUILT TO YOUR REQUIREMENTS—QUICK DELIVERY 


PRICES—VARIOUS CONTACTS 


QUOTATIONS BY RETURN 


Microammeters, Milliammeters, Voltmeters . 

BEST MAKES % DELIVERY OFF THE SHELF > SEND FOR LISTS 

: 21in. Moving Coil Flush Round 

10-0-10 Milliamp, 35/-; 50 Milliamp, 35/=; 100 Milli- 

amp, 25/-. Proj. Round 50 Microamps. Special scale, 

45/-. All D.C.; 100 Microamps, A.C. 85/-. 

33in. MC Flush Round 100-0-100 Microamp, 70/-; 

10 amp. 45/-. 

Postage on all meters 2/-. 

2in. Moving Coil Flush Round 

: 0/1 Milliamp.; 0/5 Milliamp.; 0/10 Milliamp.; 0/20 

ie volts; 0/30 volts; 0/40 volts; 0/5 amp. all at 27/6 each. 

CATHODE RAY TUBE. 139A. 23in., 25/-. Post 2/-. 

FREQUENCY METERS. 45-55 cycles per second, 230 volt, 6in, dia. Flush 

Round. Brand new in maker’s box. £10/10/-, post 5/-. 

UNI-PIVOT GALVANOMETER, by Cambridge Instruments, 50-0-50 micro- 

amps., dia. 4in. Knife pointer, mirror scale, £10, post 3/-. 

PORTABLE AMMETER. 0-3 amp. A.C./D.C., 3in. scale, 35/-, post 2/6. 

AMMETER, reading 50-0-50 amp., 2in. Flush Square, 17/6 each, post 2/-. 

VOLTMETER. A.C. 0/300 24in. Flush Round, 25/-, post 2/-. 

MILLIAMMETER. 0/100 D.C. 9in. PR. Have a meter you can read 

easily, 150/-. * 

CELL-TESTING VOLTMETERS. 3-0-3 volts D.C. 

prods, Just the job for the car. 25/- ea., post 2/6. 

JACK PLUGS. Cylindrical Bakelite screw-on cover, 

2 contact, 2/6, post 6d. Large quantities available. Q@==Z= 

Also P.O.201 on headphone cord 10H/117 3/- ea. Post 1/-. : 

MINIATURE JACK PLUG AND SOCKET. - Bulgin P519/J30 3/6, post 6d. 

AUTO TRANSFORMERS by S.T.C. Totally enclosed C core type. 110-250 

volts, 8 tappings, 50 cycles, size 6} x 53 x 54, 500 watts. New latest type £4. 

MAINS TRANSFORMER. Input 200/250 volts. Output 300-0-300 volts, 

250 mA., 6.3 volts, 9 amps. 25/-. Post 3/9. 

FERROXCUBE ASSEMBLIES TYPE 25, LA1 10/- each; post 9d. 

GHOKES 9 Henries 100 m/A. Parmeko 7/6 each, post 3/-. 

PRESSURE TRANSDUCERS SE152A 20 P.S.I. with Transformer £15. 

LINEAR TRANSDUCERS 11T-1-4F £3. 

WESTALITE BATTERY CHARGERS. Made by West- 

inghouse (type BC14-6/40). Input 200/250 v. A.C. will 

} charge 6-volt or 12-volt batteries at 0/40 amps. Coarse 

control switch with eight positions and fine control 
& .Jswitch with four positions including “ off.’ Built-in 

em, | 0-50 ammeter. Fused A.C. and D.C. 24in. x 14in. x 13in.; 

: ‘i + | £39/10/- each. Carriage 20/-. 

s- ~~ -| 15-AMP. BATTERY CHARGER. (Westinghouse Type 

BC.3) will charge three lead acid cells at 15 amps. Input 

200/250 volts, 50 cycles A.C. Charging current regulated 

by four-position switch and variable resistance for fine 

control. Fitted with 0/20 ammeter, rotary on/off switch 

and rewirable fuses. £8/10/-. Carriage 15/-. 

LEDEX SOLENOID-DRIVEN WAFER SWITCHES. Size 5S. Approx. 24 v. 

with standard size wafers. Available in 4-bank, 14-bank, 24-bank, all 

1-pole, 1l-way. Also 4-bank, 1-pole, 12-way, from 90/-. 

MINIATURE SILVER ZINC ACCUMULATOR. 1.5 volt, 1.5 

ampere. Size 2in. X 1.13in. x 0.63in. Weight 14 0z. Ideal for 

model work, 12/6 ea., 120/- doz. post 9d. 

STROBOSCOPE FORK. 125 cycles. P.O. No. 5, 30/~ ca., post 

2/-. r 

RATIO ARM UNITS. Sullivan 600Q+-6000, 50/-, post.3/-. 

MIRROR GALVANOMETERS BB 3000. N.E.P. Focal length 20 cm., £18. 

MICRO SWITCH. Burgess MK4BR, robust die cast casing, 8/6 ea., post 9d. 

SUBMINIATURE MICRO SWITCHES HONEYWELL. 11SM1-TN13. 

S.P.D.T. Size .781in. x .250in. x .356in. 6/6 each. Full details on request. 

Quantities available at low prices. 

MINIATURE BUZZERS. 12 v. with adjustable tone. 7/6 

BUZZERS. 230V. Ironclad Gents P367AC 50/-. Post 3/6. 

HIGH NOTE BUZZERS. 24Vt. AC/DC. with tone adjuster, 

23in. dia. bakelite case, 10/6. Post 1/6. 

BELL SETS. No. 25 AC bell, induction coil, condenser. 

For telephones 17/6. Post 3/-. 

RINGING GENERATORS for above 10/6. Post 2/6. 

SINGLE FLEX 14/0048. Screened and PVC sheathed overall 

50/- 100 yd. coil. 

TWIN MIGROPHONE FLEX 7/004 Screened, PVC overall 

150/- 250 yd. coil. J 

AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5*pf. 

to 50 mfd. and resistances from 5 ohms to 50 megohms. Valve volt-meter 

range 0.1 to 15 volts and condensers leakage test. £9/19/6, post 5/-. 

TRIMMING CONDENSERS. Air spaced miniature 1.5 to 8 pf.;.1.5 to 20 pf. 

2 to 32 pf., 20 pf. All at 1/6 each, post 3d. 


In leather case with 


RESISTORS WIREWOUND AND HIGH STABILITY CARBON inc. Eric 
109, 108 and 100, ex stock in quantity. Write or phone your requirements, 


L. WILKINSON (CROYDON) LTD. 


LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 


Phone: THO 0236 Grams: WILCO CROYDON 
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FOR EAGLE PRODUCTS AT NEW PRICES 


The following are available:— GT50 Raion sack: cso, nluiletseiieecls $1 7.0 AR13 Test Lead: Kit; a «ccseecameeneds P 10 3 
TP703 Transistor TD79 Tape Head Demagnetizer........ £112 0 Record Player and Tape Deck Units: 
smn Sie g18 7 6 MMé4 Microphone Mixer ......+.++++++ $218 6 BSR Monarch UAI4..........ce0se0e cvacer £O 6 0 
T1206 ‘Transistor PS35 3.5 mm. Plug and Socket ...... 2 8 BSR Monarch UAI5.........cceceens cites £619 6 
cate Tr ketcome £4 6 0 P8256 2.5 mm. Plug and Socket’ ....-+ 2 8 The new BSR Monarch UA158S fitted with CL 
TA790 Telephone P3l Standard Jack Plug) ....-+eeee 2 8 ceramic stereo cartridge ......-+-...++05 £10 18 11 
Amplifer.. £3 4 6 gp31 Standard Shielded Jack Plug .... 3 9 Td2 Tape Deck, half track .......... £818 0 
73 Zephyr 7 Transistor Radio ...... $416 0 ocs4 Standariehocket Ta: eens 2 3 TD10_ ~- Tape Deck, half track .......... £10 5 0 
A80 8-watt Stereo Amplifier .....--- $10 5 6 ggsse71 Sub-Min. Slide Switch DPDT.... 2 3 BSR Monarch aoe aDa 2 ete Vere eee ---s £810 0 
1000 Microphone ....---+-+++++++0 £115 3 gs2i9 Min. Slide Switch DPDT ........ 2 3 BSR Monarch GUT oibatte’ lent ae eee £317 6 
DM175 Microphone) .....--++++e++ee £2 210 wr4 Earphone, low res... .-++++++++ 3 8, Gatratd Autoslim: ovo e: cree 715 0 
MC70 Microphone ....--.--+++e+eees £217 0 wreo Earphone with ear hanger ....-.- 4 @ Garrard ATOsr. 0 ocn ss. viele iesneeme #11 5 0 
DMI7HL Microphone ....--++++++++e+es £4 9 5 ors Earphone, crystal ........eeee+ 44 Garrard | SRPIO/ ic. nists y ain)o/e stelatale teteaniae £6 O11 
DM16HL Microphone ......---++++e+++ £417 O- 501 Merten Dialy. A hats. clanetede te 1358 AGirests on also available with stereo cartridges at 
ps2 Microphone Desk Stand ........ £112 0 p02 Verner Diath evince liaise eevee 15. 0. ginclair Kites 
FS3 Microphone Floor Stand ........ £3 2 4 9503 renter saDial’:)). casts atersieracts alee 17.3 Sinclair. Micro 6.00... <ussc se ecco ee .. £219 6 
TRANSISTORS Kas -Yolume Control locos. = § UNUM Power Ampliter: 7 a teienes £119 6 
; oc 6 SETS OF | u z Sinclair Micro Injector ...........5.-0seee: £17 6 
OC TRANSISTORS PVC105 Variable Condenser ...... Snes 3 3 © ginclair Micro Amplifier ~...'..5+...0+enleees £1 8 6. 
OC44 =... Set 1. LT44/700 Transistor Transformers, pair .... 8 9 Sinclair X10 Ki€;7.3. 0) >., ae eee £519 6 
OC44M.... Comprising Oc44 TP100 Telephone Pick-up Coil.......... 10° 3 Sinclair X10 Ready Built 
OC = 2 x OC45 mat- 5 ; y Built... etn sa rms £619 6 
OC45M..... ched Upairss andy 8820 High Resistance Headphone .... 18. 0: Mains Unit tor above .-.4 2,08. ee £214 6 
OC SSA Driver OC81 BM36BR Lapel Microphone Magnetic .... 9 3 
OC7TLikees set ....20/- MCL Microphone Crystal Cartridge .... 4 9 . Trade Enquiries Invited. 
Seas ee: Set 2. MPOGG&  Otin- Speaker yes: ss:-elsmle ete gels cine 9 3 
OC74 .... Comprising OC81} C16 Guitar Pick-up ......sseeeeeees 138 6 CATALOGUE 
OCT5- tase dy GM35 Guitar Microphone ..........:. £3 4 6 Onur latest 1964/65 Catalogue is now available. Copies 
OC78...... a EP50K 50,000 O.P.V. Multimeter ...... £10 16 © have been sent to many of our regular customers. If you 
pac mE DIODES EP30K 30,000 O.P.V. Multimeter ...... £711 0 _ have not received your copy please drop us a card. Please 
ocs2 |... ABO 02. BiB EP20K 20,000 O.P.V. Multimeter ...... £5 7 6 send 1/-in stamps. Wholesale terms to Schools, Universities 
0083 9... BY100 .... EP10K 10,000 O.P.V. Multimeter ...... £4 6 0 te Trade Catalogue now available. Please 
136. ..., 9/ CATO ie Bt TK20A 1,000 O.P.V. Multimeter ../..... £2 ig..¢ *Pbly.on business letter heading. 
OASIS ot L20 Leather Case for EP30K ........ i. 1:0 
oe Saha MR2P 50 microamp Panel Meter ...... £2 30 TERMS: Cash with Order or €:0.D. Postage and 
‘OOS EE ons MR2P 500 microamp Panel Meter ...... £112 0 Packing Charges extra. Single valves 9d., Minimum 
. 6 OA210 .... MR2P imA. Panel Meter ...........; £112 0 Parcel Post charges 2/-. Please include sufficient 
Yellow Spot 1/6 pt oe Sa MR2P 5 mA. Panel Meter .......-..-5 £112 0 postage with your order. Minimum C.0.D./fees and 
Green Spot 1/6! GEx36 .. MR2P 300-volt Panel Meter............ £112 0 postage 3/6. These Postal Rates apply to U.K. only- 
hp ee 2/- ZENIE DIODE SR2P “$ Panel Meter ......-...000- £118 0 For full terms of business see inside cover of catalogue, 
Package ee IeRis MR3P 1ImA. Panel Meter ............ £213 6 Personal shoppers 9 a.m. to 5 p.m. Mon. to Friday. 
XB103D and 2X ransistor LT1/1 Signal Injector. 49 6 «0,2 yejaie vistors oe £118 0O Saturday 10 a.m, to 1 p.m. 
XC101T .. 8/6! Holders .. 1/6 RF40 Field Indicator .............2.- £315 6 . 3 


ALPHA RADIO SUPPLY CO., 103 Leeds heqaes Winton St., LEEDS 7 


15W W—147 FOR FURTHER DETAILS. 


NO EXCUSES! NO DELAYS! FROM STOCK! 


INPUT 230 v. A.C. 50/60~ 2 INS E 
BRAND NEW. Carriage Paid. Buy direct ! seer Fa Mee oer 
| from the importer, keenest prices in the | white, yellow biseiaed 
RU country. All Types (and Spares) from I to 50 | green. New. 15/- per 
SX amp. available from stock. l doz. P. & P. I/-. 
S -260 v. at | amp. ......... £410 0 
\ 0-260 v. at 2.5amps. ... £517 6 | SPECIAL REVERSING 
\ 2.5 amps., Portable......... £9 17 6 , N 24 VOLT D.C. 
8 0-260 v. at 4 amps. ...... £8 7 6 : Ziyi MOTOR 2 AM- 
put variable 0-260 v.) 0-260 v. at 5 amps. _...... £9 0 0 i yz PERE 
A.C. at 2.5 a. Fitted int 0-260 v. at 8 amps. ...... £1410 0 , : 
Beene ee 0-260 v. at |O amps. ...... £16 10 O | Quadrant moves 90 
volt meter, pilot lamp,? 0-260 v. at 12 amps. Te OA hoe Ont ba der Rare Berth 
eee. Peel carrying ¢ 0-260 v. at 20 amps. ... £32 10 0 ! opening eure eke 
Bondle, £216 FRCS 0-260 v. at 37.5 amps. ... £65 0 0 ! Price 32/6. P. & P. 
1 AMP. OPEN TYPE 0-260 v. at 50 amps. ...... £85 0 O , 3/-. oe 
j (Type IA.) These instruments are fully shrouded. ' 
Compact, fas nr ts‘ st | ay, lowe Ge) Yel e's GG ene ime > es me mst 


well con- ° 
structed |! SLIDER RESISTANCES 
unit de- J 
signed for {f 
building f[ 
in eescOuer 
Beainmenk. Panel or I 
back mounting, extend- 
ing shaft. Complete : 
i 
i 
I 
I 


VARISELE Oo ela UT UNIT 


7 amps. A.C./D.C. 
Input 230 v. A.C. 
Output continuously 
VARIABLE from 0 to 
260 v. A.C. OR 0 to 


: INSULATION 
‘ 

5 

1 

I 

1g = 

230 v. D.C. at 7 a. } ohm., 12 amp., 17/6. 1.2 

i 

I 

1 

! 

1 

t 


TESTERS 
(NEW) 


with engraved voltage 
panel and control knob. 
Input 230 v. A.C. Out- 


Test to I.E.E, Spec. Rugged metal 
construction, suitable for bench 
or field work, constant speed 
clutch. Size L, 8in., W, 4in., H, 
6in. Weight 6lb. 500 volt, 500 
megohms. Price £22, carriage 
paid. 1,000 volts, 1,000 meg- 
ohms, £28, carriage paid. 


Robusthy) construc’ ohm, (4'amp. 27/6; 75 ohm 2 
ted in metal case, 

put variable 0-260 v. complete with safety amp. 37/6; 200 ohm, 1.25 amp. 
scaly suites for Biane fuse, neon indicator * 37/6; 36 ohm, 6.5 to 2.8amp., 
See Ce Rs tapered winding, geared drive 


t : nae ee and voltmeter. Size I7 > x 12 x Jin. Weight 36lb. 
EAI TIE: pase. pakt: Ay Price £34/10/-. Carriage 20)-. (less knob), 37/6. P. & P. 3/6. 


SERVICE TRADING COMPANY 


sli 


i 


DECEMBER, 1964 


SERVICE TRADING CO 


only, For overseas please ask for quotation. 


ULTRA VIOLET BULBS 


Easy to use source of UV for dozens of practical! 
and experimental uses. 

12 volt 36 watt AC/DC SBC 6/6. 
12 volt 60 watt AC/DC SBC 8/6. P. & P. I/-. 
Transformer to suit the above. Input 200-240 
A.C, 12 volt 36 watts, 16/6; P. & P. 2/6. Input 
200-240 A.C. 12 volt 60 watt, 22/6. P. & P. 3/6. 
Set of 4 Colours FLUORESCENT PAINT. 
Red, yellow, green and cerise. In +oz. tins. 
Ideal for use with me above Ultra Violet Bulbs. 
9/6, plus 1/6 P. & P 


SIEMENS SEALED HIGH 
SPEED RELAYS 


H96A, 2.2 ohm+2.2 ohm, new 12/6. 
H96B, 50 ohm-+50 ohm, new 12/6. 
H96C, 145 ohm+ 145 ohm, new 12/6. 
H96D, 500 ohm-+ 500 ohm, new 12/6. @ 
H96F, 1000+ 1000 ohm, new 12/6. va 
H96E, 1700 ohm + 
equip., | bs 16/6. P.& P. 1/- on each Relay. 


~CARPENTER’S POLARISED R RELAY 
Type 5A13 (2), 2 x 7,600 turns at 1,000 ohms. 
New, 22/6. P. & P. I/-. 
Type 5A57, 65 ohm coil will eovelace on less 
than .5 of a volt. 22/6. P. & P 
Bases fo for r_ Carpenter er Relay, New, w, 3/6 each. 


P.o Oo. . RELAYS, Type 3, 3, 000 
200 ohm, 6 c/o 6,500 ‘ohm, I c/o 1 break. 
500 ohm, 6 c/o I6, ‘000 ohm, 2 make 2 break. 
500 ohm, 4 Heavy Duty Make. 
2,000 ohm, 4 make 4 break. 
All: at t_12/6 e each, plus I/- P. & P. 


"GE E.c. SEALED RI RELAYS 
M1069 5000 ohm, 2 c/o. M1084 180 ohm, 4 c/o. 
M1092 670 ohm, 4c/o. M1095 670 ohm, 2 m. 2b. 
MII00 670 ohm, 2 c/o. Ex new gatipmient: 
All at 12/6 each plus I/— P. P. 


7,000 OHM SEALED RELAY. — Speed 
single c/o Platinum contacts. Super-sensi- 
tive, ideal for Transistor circuitry. Will 
operate on | milliamp. 25/-. P. & P. I/-. 


P. & P. I/-. 


Latest type SIEMENS 
MINIATURE RELAY in 
Transparent Case. 4 clo 
700 ohm coil. 24 v. D.C. 
operation. Size i¢x 2xltin. 
Ex new equipment unused. 
Price 12/6 inclusive postage. 


EVERSHED AND VIGNOLES BRIDGE 
MEGGER. 500 v. Constant Pressure Series 2 
with decade and varley loop facilities, perfect 
condition, £40 including leather case and carriage. 
SOLENOID OPERATED MAGNETIC 
RELAY. — Type Sc/3944, 4 Pole c/o, 10 amp. 
Contacts, 24 volt D.C. operation. 12/6 each. 
P & P 1/6. 

EVERSHED AND VIGNOLES MEGGER 
CIRCUIT TESTER. (Low reading ohm 
meter.) 2 ranges, 0-3, 0-30 ohms. Complete 
with test leads, battery and leather carrying 
case, £6/6/-. Post paid. 


VENNER 14 DAY 
CLOCKWORK TIME 
SWITCHES 

5 amp. 230 v. contacts. 24 
hr. phase, + hr. divisions 
allows setting for | make, 
| break, every 24 hrs. 
Complete with key and 
mounting block. Used but 
guaranteed, 35/6. P & P 2/6. 


RESETTABLE HIGH SPEED COUNTER. 
3 figure, 1,500 ohm coil, 40-50 v. D.C. operation. 
Brand.new. 50/— each, plus 1/6 P. & P. 

EX P.O. MAGNETIC COUNTER (old 
type), either 500 ohms for 24 volt operation 
or 3 ohms for 6 volt D.C. operation. 4 figures 
to 9,999. Price, either type, 8/6. P. & P. 1/6. 
LATEST HIGH SPEED MAGNETIC 
COUNTERS. 4 figure, 10 impulses per second. 
Type !00D, 4.1 ohm coil, 3-6 v. D.C. operation. 
Type 100A, 500 ohm coil, 18-24 v. D.C. operation 
Type 100B, 2,300 ohm coil, 36-48 v. D.C. 
operation. Any type 15/- each, plus 1/6 P. & P. 
DIALS FOR AUTOMATIC TELEPHONES 
used but good condition 12/6 ea, plus 2/6 P. & P. 


ALL MAIL ORDERS. 


ALSO CALLERS AT: 
471-49 HIGH STREET, KINGSTON-ON-THAMES. 


WIRELESS WORLD 


Postage and 
Carriage shown 


below are inland 


We do not issue a catalogue or list. 


CROMPTON PARKINSON BRAND 
NEW i h.p. MOTORS. 230/250 VOLT 
A.C. 1,400 R.P.M. Fitted with 24 x tin. 
SPINDLE. Price £3/15/-. Carriage 8/6. 


HIGH SPEED BLOWER UNIT 
200/250 volt A.C. Powerful 2-speed motor, 
11,000 and 13,000 R.P.M. 17/6, plus 2/6 P. & P. 
AUTO TRANSFORMERS. Step up, step 
down. — 110-200-220-240 v. Fully shrouded. 
New. 300 watt type £2/6/6 each. P. & P. 2/6. 
500 watt type £3/7/6 each. P. & P. 3/9. 1,000 
watt type £4/10/— each. P. & P. 6/6 


MINIATURE MOVING COIL DIFFER- 
ENTIAL RELAY. 


Two coils 350 ohms each, 
Operating current 
minimum 140. micro- 
amp., nominal 400 
microamp, maximum 
8 milliamp. One 
pole two-way, or 
centre stable. Two 
way contact current 100 mA. at 50 v. A.C. or 
D.C. Size It} x 3 x ae Individually. tested. 
Price 22/6 each. -P. & P. I/-. 


230 vy. A.C. RELAY. 10,000 ohm coil, 
3. changeover, 5 ras a inductive load. 
Price 18/6, plus 1/6 P. & P. 


230 VOLT A.C. GEARED MOTORS | 


Type DI6G 5 r.p.m. I.7Ilb. inch £2/9/6. 
P. & P. 2/6. 
Type DI6G 13 r.p.m. 1.45Ib. inch £2/12/6, 
P. & P. 2/6. 


230 Volt AC a c/s 5-figure Veeder-Root 


unter (not resettable), 
19/6, plus 2/6 P. & P. 


MINIATURE 
UNISELECTOR 
SWITCH 


<= 3 banks of II positions, plus 

: homing bank. 40 ohm coil. 
24-36 v. operation. Ex equip. Individually 
tested. 22/6, plus 2/6 P. & P. 
20-way STRIP containing 


Boxed. 


New. 


standard Post 


Office telephone Jack Sockets, overall size I! x 
34in. x gin. 


New. Price 15/— each. P. & P. 1/6. 


LIGHT SENSITIVE SWITCH 


Kit and parts including ORP.12 Cadmium 
Sulphide Photocell, Relay, Transistor and 
Now supplied with new Siemens 


Circuit. 
High Speed Relay for 6 or 12 volt operation. 
Price 25/-, plus 2/6 P. & P. 

ORP.I2 and Circuit 10/6, post paid. 


SEMI-AUTOMATIC ‘ BUG” SUPER 
SPEED MORSE KEY, US shia Led precision 
tooled, speed 
adjustable, 10 
wW.p.m. to as 
highas desired. 
Weight 24 Ib. § 
Price £4/12/6, 
post paid. 


KEYING LEVER. Srecilly rdenanea for use 
with all types of electronic keyers. Fully 
adjustable micro-switch action, no contact 
bounce, precision made, finely polished parts, 
screw down base. Price £4/4/—, post paid. 
TRANSISTORISED FULLY AUTO- 
MATIC ELECTRONIC KEYER. 230 v. 
A.C. or Battery operated. Incorporates built- 
in monitor Oscillator, Speaker, and Keying 
Lever. Adjustable 2 
speeds.Keying either 
auto., semi-auto. or ges 


hold. 4 diodes. 7 |i 

transistors. Price 

£16/10/-, plus 4/6 

P. & P. 

80 AMP FOSTER CONSTANT VOLTAGE 
TRANSFORMER. Automatic or hand 
operated. Input 250 v. + 5 —I5%. Output 


adjustable 200/250 vy. Limited number of these 
units available requiring slight attention to 
bring up to new condition. Price £65 each, 
ex-warehouse. 
SOLENOID. Overall length 3{in., stroke 
tin. to tin. Maximum push 8 oz. 12-24 y. 
D.C. operation. D.C, resistance 35 ohm. 
Price 8/6. P. & P. 1/6. 


Telephone: KINgston 9450, 
Closed Saturdays, 


PERSONAL CALLERS ONLY: 
STREET, LONDON, W.C.2. Tel.: GER 0576. 
(OFF LEICESTER SQUARE) 
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istgrade TRANSISTORS Brand new 
OC29 OC203  er42 14/- 
OCc4! .. Get 104 ...... 6/- 
OC45* .. Gett0s>) ....5% 10/- 
Oc7I Get 573* ...... 12/6 
OC72* 2GHIOy Hee 17/6 
OC73 IN458 20/- 
OC75 QSOI9) aia tees 30/- 
OC76 SB3455 evesee 7/6 
OC8I* TK20B Meee 4/- 
Oc84* rate ate, ite 
Boas AFITS unis 10/— 

Cl40 19/- AF TG entone 10/- 
OCITT sae as 10/6 AFIT cere 9/6 
OC20F i) cea 21/- BGZTAG ee. 10/- 

*Available in Matched Pairs. 
DIODES 
OASR Pcs 3/- ISH sees 4/- 
SKM7Biinicesscs es 4/- ZSVOBS ese ce 3/- 


ZENERS 5% 
All ¢ watt 5% at 10/- each, 4.3 v., 4.7 v., 5.1 v., 
5.6 v., 6.2. v., 6.8. v., 7.5. V., 8.2.-v., 9.1.v, 10 v., 
12-y:; 15) ¥.5 16 v, 22 v. 

HEAVY DUTY L.T. TRANSFORMER 
Very conservatively rated for continuous duty. 
Input 110-260 volts, multi tapped, 50 cycles, 
single phase. Output 28, 29, 30, 31 volts at 
21 amp. Price £6/15/-. Carr. i0/-. 

L.T. TRANSFORMER 
Type I. Pri. 200-240 sec. tapped 30, 32, 34, 

36 volt at 5 amp., 57/6. P. & P. 4/-. 

Type 2. Pri. 240, sec. tapped 30, 40 and 50 volt 

at 5 amp., £4/15/-. P. & P. 4/- 

Type 3. Pri. 200-240, sec. tapped 10, 17 and 18 

volt at 10 amp., 57/6. P. & P. 4/-. 

Type 4. Pri. 240, sec. tapped 6 and 12 volt at 

20 amp., 72/6. P. & P. 5/—. 

A.C. AMMETERS 
» 0-5, 0-10, 0-15, 0-20 oad F.R. 2t4in. dia. 
All at 21/— each 
A.C. VOLTMETERS 


O-fSiv. ACoMale ze inwkile me suin oll 12/6 
0-200 v. A.C. Rect M-Coil aio Type W23 ate 
0-300 v. A.C. OMT 24 ins Fil.) sosec. occ resces as 


0-300 v. A.C. Rect. M-Coil 24in. ......... 29/: 
0-300 v. A.C. Rect. M-Coil 34in. Type W23 ae 
D.C. AMMETERS 


0-15 amp. D.C. M-Coil 2in. Rnd.......... 12/6 
0-5 amp. D.C. M.I. ZENG. sedteiccees sc 11/6 
0-500 Microamp sub- -min. Idin. dia. Scaled 
Cofimilliamipnrcetssne iy tireeen eee cena 21/- 
Postage extra. 
OIL-FILLED CONDENSER. 240 mfd. 


for 230 v. A.C. or 600 v. D.C. Overall size 
I4in. x Yin. x 54in. plus feet. Weight 46 Ib. 
Brand new. Guaranteed perfect. Manufac- 
turer’s packing. Price £7/10/-. Carriage 10/-. 
VAN DE GRAAFF ELECTRO-STATIC 
GENERATOR, fitted with 
motor drive for 230 vy. A.C. 
giving a potential of approx. 
50,000 volts. Supplied absolutely 
complete, including accessories 
for carrying out a number of 
interesting experiments, and 
full instructions. This in- 
strument is completely safe, 
and ideally suited for School 
; demonstrations. Price £6/6/- 

plus 4/- P.&P. Leaflet on request 
4 DIAL DECADE RESISTANCE BOX 
Range O-11,110 
i ohm. XI Wire 
Wound, Max. 
current 300 
» mA. X10 Wire 
: Wound, Max. 
current 150 
mA. 


X100, x ,000. High Carts Resistors, rated 
| watt. Accuracy + — 

Switches, make before pred type, fitted with 
low resistance silver plated contacts, polished 
wood case, new, price £10/10/-, plus 6/6 P. & P. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY “ 37/6” 

The ideal instrument for workshop, lab. or 
factory. This wonderful device enables you to 
‘* freeze ’? motion and examine moving parts as 
if stationary. We supply a simple circuit dia- 
gram and all electrical parts, including the 
NSP2 Strobe tube which will enable you to 
easily and quickly construct a unit for infinite 
variety of speeds, from | flash in several seconds 
to several thousands per minute. New, modified 
circuits bring price down to 37/6, plus 3/- P. & P. 
NSP2 CV2296 STROBOTRON FLASH 
TUBE made by Maca b brand new, 1.O. 
base Price I5/-. P. & P. I/-. 


9 LITTLE NEWPORT 


Open till | p.m. Thursday and all day Saturday. 


WIRELESS WORLD DECEMBER, 1964 


NEW TEST EQUIPMENT. 
VOLTMETER VARIABLE VOLTAGE TRANSFORMERS 


Latest circuitry provides perfect 
World Famous “SLIDUP” 


stability and sensitivity. 

% RATED CURRENT  CONSIS- 
TENT AT ALL POINTS ALONG 
THE WINDING. 


Output: 0-260 v. Input: 230 v. A.C. 
50/60~. 


Shrouded fully variable trans- 
formers for bench or panel 


mounting. 
2.5 Amp. £5.17.6 
tH_\ 5 Amp. £9. 0.0 
ATT) 10 amp. £4 8. 5.0 
20 Amp. £32.10.0 


Ex works. 
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Professionally acknowledged 


* Il megohms per volt 

5 mV-1,500 V. A.C. 

100mV-!,500V. D.C. 

0.1 ohm-1,000 megohms 

dB scale —30 dB to +65 dB. 

OdB: | mW. in 600 ohms. 
PLUS 

I ke. Oscillator Test Source 

Complete with Test Probe with 

BUILT-IN A.C./D.C. switch, no 

fumbling or fiddling with out-of- 

reach knobs. 
This superbly finished instrument is 
invaluable in Production depts. and § 
Labs. and is presented in an attractive | 
light grey crackle steel case with satin 
alloy front. Mains operated. 
Size and weight: 54in. x3in. x8in. high. 
541b. 


Model SBI0 10 amp. 


Inset shows latest type 
brush gear providing I 
volt variation. 


Model 3048 


£35-0.0 


ITRANSISTO 
| TESTER 


8 Price 
f ONLY 


FULLY PORTABLE PRECISION IN- | 
STRUMENT 


Ico (Icbo) and the reverse current : PORTABLE 
OS ‘NPN—O~SOuA (tuA per f WARIABLE A.C. 
POWER SUPPLY 


scale). P 
(20uUA per § 
UNIT DESIGNED FOR 


scale). 


POWER—0~!ImA 
85-200 (5 per scale) ENGINEERS 


: £9. 17. — 


Bias current— 

(ImA on PNP & NPN) 

(5mA on POWER) 

«10.9-0.995 (from B = 
Termina!s: Spring Sockets and 
Screw Terminals. 

Meter: 4in. 50uA moving. coil. 
Size and Weight 7 x 5 x 3in, 23lb. 
Powered dle pen cells. 


f VISUAL 


WHOSE RE- 


QUIREMENTS CALL FOR A ; 


INDICATION OF 
VOLTS APPLIED. 


OUTPUT: 0-260 v. I4 amps. 


INPUT: 230 v. A.C. 50/60~. Unit 
fitted with fuse, voltmeter, safety 
indicator, on-off switch and lead. 
Size 8 x 5 x Sin. high. 


PRICE 


Etta 


5/6 


Ros. Ps 


se ea nae Mains oe 


Maintains correct voltage without 
any seasonal drops. 
test gear reading. 


* 
* 
* 
* 


Spec: INPUT—II0 and 240V. 


A.C. + 20% 


OUTPUT—240V. 
50/60 cycles. 


CAPACITY—250VA. 
ACCURACY— +135%. 


No unstable 
A.C.— 
Perfect stabilization 
Instant response 
Absolutely no maintenance 
No voltage drop in winter 


Size: 10 x 5 x 7in. 
weighs only 21 Ib. 
WITH SIGNAL LAMP AND 
SWITCH. 
*Complete with lead and plug, in 
silver hammer-metal case. 


£11.10.0 


high- 


Carr. 12/6 


_ALSO ,000 watt Model— 


LATEST 


MINIATURE ‘88 Set 
WALKIE TALKIE 


Manufactured to exacting specifi- 
cations by E. K. Cole & Co. 


Transmitter/Receiver. Crystal 
controlled 4-frequency set. 


Weighs only 54 Ib. (approx.). 
Measures 34in. x 54in. x Yin. 


Operates from standard dry 
battery—H.T./L.T. (Vidor L5537). 
14 current series B7G valves used. 
Comptete with valves and 
crystals. 


Details and prices of all acces- 
sories on request. 


ONLY £10.0.0 


(ELECTRONICS). LTD. ; 


Input 240v A.C. + et: £29. 10. 0 


So, Output 240v A.C. + I 


TRANSISTORIZED 
MEGOHMETER 


NO WINDING 
PUSH BUTTON TO READ 
500V.-1,000 MEGOHMS 


VARIABLE 
HIGH - VOLTAGE 
UNIT 


Dielectric Breakdown Tester 

* Infinitely variable up to 
3,000 volts, 0.1 amp. 

> Can be accurately set. 

%* Ideal for continuous testing 

% Built-in automatic safety 
cut-out, 


For bench use. Robustly built. 
4thin. x 4in. modern styled meter 
set at an easy-to-read angle. 
Complete with input and test 
leads with clips. 

Input—Mains Voltage. 

Model T30, 0-3,000 v. £32 i ; 
A.C, Portable, c/w batteries, probes 
and case. Superb instrument. 


Model T50, 0-5,000 v. 
AC. £40 | onty £19.10.0 p.ar.sis 


Pkg. & Carr: 25/-. 


20 AMP 24 VOLTS HEAVY 
DUTY SUPPLY UNIT 


Made at a cost of approx. 
£100 by S.T. & C. LTD. 
Essential equipment for Elec- 
tronic Engineering, Research 
Laboratories, Schools. Ideal for 
battery charging, etc. Guaran- 
teed for 20 amps. Output: 
24v D.C. variable up to 20 amps 
and trickle charge. Input: A.C. 
100/260 v. 45/65 cycles. Input and 
output 

fully fused. 

Size: 16 x 

24 x 32in. 

high. In 

heavy 

gauge 

steel grey 

cabinet. 


ONLY 
£27.10. 


Packing & 
Carr. 40/ 


(Dept. WW14), 313 Edgware Road, London, W.2. Paddington 2233/4 
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VALVES: 


aoe 4/6 | DL94 5/9 | EF74.. 4/-| HL23  6/- 
6/— | DL96 5/6 | EF80.. 6/— | HL23DD 
ASPENS /— DIS10 8/-| EF85.. 4/6 b/- 
AL60 5/—| DLSI9 15/- | EF86.. 6/—| HL41 = 4/- 
ARS .. 5/—| E80F 28/-| EF89.. 3/9| HVR2 9/- 
ARP .. 3/6 | E1148 2/6 | EF91.. 2/9 | K3A ..80/- 
ARP3 3/—| E1266 50/- | EF92.. 2/—| KT8C 29/- 
ARP12 2/6| H1415 80/-| EF95.. 5/-| KT32  /- 
ARP21 7/- | E1524 12/6 EFI83 8/- | KT330 6/- 
ARP24 3/6 | EA50 1/- | EF184 8/-| KT44 5/9 
ARP34 4/- | EA73 7/- | EHT1 300/- | KT63 4/- 
ARTP1 6/— | EABCS80 §/- | EL32.. 3/9| KT66 12/9 
ATP4 2/8| EAC91 8/6 | EL34..10/-| KT67 15/- 
ATP7 5/6) EAF42 8/- | EL35 5/-| KT76 8/6 
AU7 55/-| EB34 1/6 | EL38..17/6| KT88 18/- 
BL63 10/- | EB91 3/- | EL41.. 7/— | KTW61 4/6 
BS4 ..-8-/| EBO33 6/- | EL42., 8/- | KTW63 2/- 
BS5 20/— | EBC41 7/- | EL50.. 8/-| KTZ41 6/- 
BS84 47/6| EBC81 5/-| EL81.. 8/-| KTZ63 §/- 
B2134 16/-| EBF80 5/-| EL83.. 6/3 | LP2 ..10/- 
BT19 25/—.| EBF83 7/6 | EL84.. 5/-| L63 .. 5/- 
BT35 25/-| EBF89 6/9 | EL85.. 8/— | M8100 9/- 
BT45 150/-| EC52 4/—| EL91.. 4/6 | M8142 19/- 
BT83 35/-| ECd3 12/6) EL95.. 5/-| M8190 5/- 
CC3L.. 2/— | EC70 4/--| EM80 6/-| MH4.. 5/- 
CL33 .. 9/— | EC90 2/-| EM81 7/6 | MHLD610/- 
CVv71 .. 8/- | EC91 3/- | EM84 6/3 -. 6/- 
CV77 .. 6/— | ECC81 4/—-| EM85 9/-|N108.. §/- 
Cv102 i1/-| ECC82 5/—| EN31 10/- | NE17 2- 
Cv103 4/—| ECC83 6/— | ESU208 6/— | NGT2 ita i 
Cv4014 7/-| ECC84 5/6| EY51 5/6| OB3 .. 7/- 
CV4015 5/—| ECC85 6/6 | EY86 6/— | OC3 .. 5/- 
CV4025 10/—- | ECC91 4/—| EY91 3/—| OD3 .. 6/- 
©V4046 40/— | ECF80 5/6 | EZ40 5/— | OZ4 .. 4/- 
CY31.. 5/6 | ECF82 7/-| EZ41 6/6 | OZ4A~ B/- 
D1- .. 1/6 | ECH42 8/-| EZ80.. 5/6 | PCC84. 5/= 
D41 .. 3/8 | ECH81 5/—| EZ81.. 3/6 | PCC85 4/- 
D61 .. 6/—| ECH83 7/6 | F/6057 65/-— | PCC89 10/- 
D777 3/8 | ECL80 5/6 | F/6061 5/-| PCF80 5/- 
DA30- 19/6 ECL82 7/6 | F/6063 4/—| PCF82 6/6 
DA60 75/— | ECL83 10/— | FW4/5006/6 | PCF84 5/- 
DAF96 6/— | ECL86 10/— | FW4/8008/6 | PCL81 9/- 
DD41_ 4/- F34.. 2/6 | G1/236G 9/— | PCL82 6/- 
DET5 §8/- | EF36.. 3/6 | G1/371K PCL83 8/3 
DET20 2/-| EF37.. 7/- 19/-— | PCL84 7/- 
DET25 15/—_| EF39 .. 5/- | G50/2G 5/-| PCL86 9/- 
DF73 5/— | EF40.. 8/—-| GU50 25/-| PEN25 4/6 
DF91 3/— | EF41.. 6/—| GZ32 10/-| PEN46 3/- 
DF92 3/—'| EF50.. 2/6 | GZ34 10/— | PEN220A 
DF96 6/— | EF52.. 6/—| H62 .. %/- 3/- 
DK92 6/6 | EF55.. 8/-| HK54 22/6} PL36.. 7/6 
DK96 5/6 | EF71.. 7/6 | HL133DD PL38 ..16/- 
DL92 5/— | EF72.. 5/- 10/—.| PL81.. 3/- 
DL93 6/- | EF53.. 4/6 | HL2K 2/6 | PL82.. 5/- 
Owing to 


Brand new, indi- 
vidually packed 
and guaranteed 


WIRELEss WORLD 


U75 ..11/-)1LH4 4/-;6AM5 2/6 

U27 ~.. 8/—| IN21B 5/-|6AM6 = 4/- 

Ub2 .. B/-| 1N43 = 4/—- | 6AQS_—-77/- 

UABC80 4/6 | 1N70.. 4/—| 6AQ5W 9/- 

UBC41 6/-|1R4 .. 5/-|6AS6 = 4/- 

UBF80 5/6/1R5 .. 3/6 | 6AS6W 9/- 

UBF89 6/6} 184 .. 5/-| 6AT6.. 3/6 

PL83 .. 5/— | UBL21 11/-| 185 ..4/6|6AU6 7/- 
PL84.. 6/6 | UCC85 6/6|1T4 .. 2/—-|6AX4 8/- 
PM24A 5/-| UCH42 6/6|2A3 .. 5/-| 6B4G = 8/- 
PT15 ..10/= | UCH81 6/-| 2A5 .. 6/-| 6B7 .. 6/- 
PT25H 7/6 | UCL82 8/-| 2B26.. 8/-| 6B8G 2/6 
PT25M 7/6 | UCL83 10/- | 2026 .. 7/- | 6BAG.. 4/- 
PX4 14/-| UF41 7/-| 2C26A 3/-| 6BA7.. 5/- 
PX25 9/—| UL41 6/-| 2C34 .. 2/6 | 6BEG.. 4/3 
PY32 9/6 | UL84 5/6 | 2C43 42/6 | 6BJ7 a- 
PY33 8/6 | UUb 7/— | 2C45 22/6| 6BR7~ 9/- 
PY80 5/6| UU9 .. 8/6 | 2C46 ..380/-| 6BW6 9/- 
PY81 5/6| UY21l 7/6 | 2C51 ..12/-| 604 .. Q/- 
Ppys2 5/-| UY41 4/—| 2D21.. 5/-| 6C5G 9/6 
PY83 6/-| UY8 65/-| 2X2 .. 3/—-| 6CdGT 6/- 
PY800 6/6| V1120 4/—| 3A4 .. 4/-| 6C6 .. 4/- 
PZ1-35 g/—| V1507 5/—| 3A/108A 6C6G .. 3/- 
PZ1-75 12/— | V1924 20/- 6C8G.. 3/- 
QP21.. 6/— | V2023 18/6 | 3A146J 35/- | 6CH6 .. 4/6 
QP25.. 5/—- | VMP4G:12/- | 3A167/M 6C21 80/- 
QP230 5/—| VP23.. 3/- 25/- | 6D6 .. 3/- 
QS150-15 VP133 9/-|3D6 .. 4/-| 6E5 .. 6/- 
10/— | VR99 8/-| 3B7 .. 5/- | 6F5G 5/8 
Q895/10 5/6 | VR105/30 3B24... 5/—- | 6F5GT 5/9 
Q81202 8/- 5/- | 3B28 ..15/- | 6F6G .. 4/— 
overt? 8/— | VR150/30 3EH29 ..50/—| 6F7_.. 6/— 
8/- 5/- sgoet 7/6 | GE8G.. 6/6 
Ressiase VT4C_ = 20/- . 4/—| 6F12 .. 4/6 
60/— | VU33A 4/- ava -. 5/9 | 6F13 5/- 

RK72° 6/—| VU39  6/- | 4027. 35/— | 6F32 4/- 
8130P 15/- | VX3256 4/-|4D1 .. 4/- | 6F33 3/- 
8130 ..12/6 | W21 .. 5/- | 5A173G 5/— | 2G6G 2/6 
SP2 .. 8/6| W118 8/-| 5A174G 5/-| 6H1 6/— 
SP41 ..1/6| W119 8/-| 5R4GY 9/-|6H6OM 1/6 
SP61 .. 1/6 | X66 .. 7/6| 5T4 .. F/-| 634 9/— 
SP210 3/6| X118 $/-|5U4G 4/6 er4wA 10/- 
STV280/40 X145 8/-| 5V4G ss 8/- | 635 - 3/6 
12/6 | YF ..1/-|5x4G 8/6 6J5G... 2/- 
STV70/80 63 .. b/-| 5Y3G 4/-| 636 .. 3/6 
8/—- | Y65 .. 4/—| 5Y3GT 5/- | 6J6W  6/- 
SU2150A Y66 .. 8/—| 5Y83wWGTB 6374 §/- 
10/- | Z21l_ .. 6/- 9/— | 637M. 8/- 

T41 .. 6/6 | Z800U “20/- 5Z4G = 6/6. | 6BK6GT 5/6 
TP22.. 5/— | Z801U 10/- | 6AB7 4/-| 6K7G_Qj- 
TP25..15/—-| 143 .. 3/- | 6AC7 2/- | 6K7GT 4/9 
TT11.. 5/—| 1A5GT 5/—-| 6AGS 2/6| 6K8G  3/- 
TT15 ..85/— | 1B22 ..80/-| 6AG7 6/—| 6K8GT 8/3 
TTR31 45/— | 1C56GT 6/-| 6AH6 10/-|6K8M 8/6 
TZ0520 4/-|1D8GT 6/—|6AJ5 8/6| 6K25 12/- 
TZ20 ..16/-| 1E7G 7/6|6AI7 3/-|6L5G  6/- 
TZ40 ..80/- | 1F2 .. 8/-| 6GAK5 5/-| 6L6 .. 9/- 
U8l .. 8/-|1G6GT 6/-|6AK6 6/—| 6L6G.. 6/- 
Ul12/14 8/-| IL4 .. 2/6|}6AK7 6/—| 6L6GA 7/6 
U17 ~.. 5/— | 1LA6.. 6/- | 6ALS.. 3/— | 6L7G 4/- 
U18 .. 6/— | 1LC6.. 7/—-| GALSW 7/- | 6L34 .. 4/6 
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15% surcharge a iow of these valves will be increased by 10% 


MANY OTHERS IN STOCK including Cathode Ray Tube and Specia! Valves. 
All U.K. orders below £1 P. & P. I/-: over £1 2/-: orders over £3 P. & P. free: C.O.D. 3/6 extra. Overseas Postage Extra at Cost. 


MARCONI COMMUNICATION 
RECEIVERS - 

C.R.150._ Frequency coverage 2-60 Mc/s. in 
5 bands. Two I.F.s Ist 1,600 kc/s. 2nd 465 kc/s. 
Image signal protecting over 40 dB up to 
30 Mc/s. and 20-40 dB from 30-60 Mc/s. Self- 
checking calibration (built-in calibrator). 
Stabilisation of supply and temperature com- 
pensation. Electrical and mechanical band- 
spread. Metering and visual tuning indicator. 
Band pass from 100 c/s. to 10 kc/s. in 5 stages. 
Acoustic filter associated with 100 c/s. Band- 
Pass position for CW reception. Facilities for 
diversity reception. Excellent checked con- 
dition, £49. _ Mains P.S.U. by P.C.A. Radio, 
£4/10/0, carriage 30/-. 

C.R.150/2. Frequency coverage 1.5-22 Mc/s. in 
4 bands, all other features as in C.R. 150. Price 
£35. Carriage 30/-. 

P.C. RADIOS mains P.S.U. for above 90/-. 
DUMONT MODEL 241 OSCILLOSCOPE 
in fully working condition £22/10/-. P. & P. 30/-. 
“ CONNECT AND FORGET, CANNOT 
OVERCHARGE ” “ ESSTRON ” MARK I 


‘AUTOMATIC BATTERY CHARGER. 


Initial charging rate 6-7 amps. The charging rate 
automatically adjusts itself to the charge in the 
battery. Automatic current and voltage control. 
Patented application of magnetic amplification 
to battery charging. Indicator lights show bat- 
tery fully charged, receiving charge incorrectly 
connected or faulty cells. Mains voltage 200/250 
v. Built for 6 or 12 v. batteries. Measurements 
7x5x5tin. Weight 84lb. Price £7/19/6. re 
SIGNAL GENERATOR MARCONI TF 

995A-I. Range 1.5-220 Mc/s. In 5 bands. 
Output voltage variable in | dB steps from | uV 
to 100 mY. Carrier may be unmodulated, 
frequency modulated, amplitude modulated, or 
simultaneously frequency and amplitude modu- 
lated. Frequency deviation is variable from 
25-600 ke/s. for FM and modulation (internal or 
external) up to 50%. for AM. Crystal calli- 
brator for checking frequencies incorporated. 
Incremental frequency control. Fully checked 
and guaranteed. Price £88/15/-. Carriage in 
U.K. 30/-. 


Open 9-5.30 p.m. except Thursday 9-1 p.mi. 


WELL PROVEN RELIABLE COMMUN- 
ICATION RECEIVER P.C.R.2. 


(Made by Pye.) 120 kc.—350 kc. 525 ke.— 
1,600 kc. 6 Mc.—22 Mc. Overall sensitivity 
1-2 uV. S/noise ratio 10 dB at 6 wV. Circuit 
incorporates an R.F. stage, two I.F. stages, tone 
control, A.V.C, antenna trimmer, 6V6 output. 
Set in fully working condition together with 
headphones and speaker plug. £7/12/6, carriage 
15/-. Ditto but with built-in power supply for 
210/250 v. A.C. £9/19/6. Carriage I5/-. 


AR88D RECEIVERS. 
£55, rebuilt models £85. 
Carriage paid U.K. 


CARBON INSET MICROPHONE. G.P.O. 
types 2/6. P. & P. 1/6. 


RELAYS. Large selection of new relays type 
600 and 3,000 ‘ 


TELEPHONE HANDSET. Standard G.P.O. 
type, new. I2/-. P. & P. 2/-. 

Large selection of mains and Heavy Duty L.F. 
TRANSFORMERS. 


P. C. RADIO LTD. 


170, GOLDHAWK RD., W.12 
SHEpherd’s Bush 4946 


Fully reconditioned, 
Brand new £95- 


15WW—148 FOR FURTHER DETAILS. 


6LD20 5/98 | 128G7  3/- | 225DD LA C.R. Tubes 
6N7_ .. 6/—| 128H7 3/-| 307A CVv1596 
6N7G.. 5/9 | 12837. 5/9 | 313C “as/° (093) 85/- 
6Q7G.. 6/— | 198K7GT | 857A ..70/- | nasnarprig 
6R7 |. 5/6 3/-| 368A .. 5/— | #4504/B/ 
6847... 7/-| 128N7GT | 3984 ..15/- 28/— 
6SA7GT 6/6 5/9 | 446A .. 8/- | VCR97 28/- 
6807 .. 7/- | 128R7 5/—| 703A ..80/- | VCR138 
6807GT 5/- | 12V4.. 2/-| 705A ..10/- 30/- 
6887 .. 5/-| 14L7 .. 7/- | 715B ..60/— | VOoR138A 
6sF5GT b/6 15D .. Of FTA, « S- a 
-. 8/—|19B2 15/-| 724A ..15/- 
Sevan Ble ae «8-603. 28'6| omni tt 
Cite Ved mc ae A 
6837Y 6/6 | 19G7.. 5/-| 805 ..80/- | VCRO17B 
68K7.. 4/6 | 19H1.. 6/-| 807 .. 8/-|_ 2 0/- 
6SL7GT 5/6 | 19M1.. 5/—| 808 .. 8/-| VCR517C 
68N7 .. 3/6 | 20P4 18 813. .63/- 0/- 
68Q7 .. 6/- | 21B6 .. 9/—| 815 ..85/-| 3FP7 45/- 
6887 .. 2/- | 25L6@T 5/6 | 829A ..30/-| 5cP1  30/- 
6U4GT 9/6 | 25Y5 6 /— | 829B ..50/- | spza 19/- 
6V6G.. 5/-| 25Z4G 6/6 | 830B.. 4/- 
6V6GT 5/6 | 2525 .. 7/6 | 832A ..45/— 
6V6M 8 /— | 25Z6GT 8/6 | 832 ..15/- | Photo 
6X4 .. 3/6 | 28D7.. 6/—| 837 .. 9/-| Tubes 
6X5G 5/-| 30 .... 5/-| 8438 .. B/- 
6X5GT 5/8 | 30015 9/6| 860 ..10/-| CMGS8 5/- 
6Y6G 6/-|30F5 8/6 | 866A ..14/-| GS16 12/6 
game 30 |e Ags ee ade Jama 
eee B le 19 12/-|954 .. ‘ a 
7B7 1. 7/6|30PL1 8/-|955 .. 9/6 | 8097C 850/ 
705 .. 10/- | 35L6GT 7j-| 956 .. 2/- 
706 .. 7/-|35T 17/6| 957 .. 5/- | gpecial 
707... 6/- | 35W4 -5/— | 958A .. 4/—| Valves 
7H7 .. 27/8 | 3523 .. 8/-| 1612 .. 5/-| acre 8 
1Q7 -...9/- | 35Z4GT 6/—| 1616 .. 3/- 
7V7 .. 5/-| 35Z5GT 6/-| 1619 .. 5/-| ACTS #12 
7Z4 ., 4/6) 37 .... 4/-| 1622 ..19/— | K301 £4 
8D2 .. 2/6 | 38 .... 4/—| 1625 .. 6/—] KRN2A 
9D2 .. 8/—|41MP 4/-| 1626 .. 3/- £3/10/- 
9D6 .. 3/6 | 444/160N | 1629 .. 4/6 | p04 95 /— 
11E3 37/6 80/- | 2051 .. 5/— | 5350 s9/10/- 
12A6 .. 2/6 | 2158G 6/-| 40430 18/6 | ~ =" 
12AH7 5/- | SOLGGT 8/- | 4063 .. s/- | 254 88 
12AH8 11/- is 43130 30/-| 417A 30/- 
12AT7 4/- 5704 .. 9/- | 33/92/E 
12407 - . 5726 .. is £37/10/- 
- 6064 .. %/- | 
12AY7 10/- ebes 6} ayers pete 
12BA6 5/6 6080 ..22/- | 4: 
eee lg 7193... 1/9 | “oe oe 
; 2 A a a 
ieee a2 7475 .. aj-| 7° 
12H6 .. 2/- 8013A 25/- : 
12556T 2/6 8020 .. g/— | Transistors 
1257GT 6/6 9001 .. 3/— | OC44 = B/- 
ee ae 9002 .. 4/6 | OC45 —6/- 
12Q7GT 3/3 9003 .. 6/- | OC72 4/- 
JQSA7 7/- 9004 .. 2/6 | OC8L a[= 
12807 4/- | 220TH 4/-| 9006 .. 2/6 | OC82 10)_ 
32/34FT. AERIALS each consisting of ten 3ft. 
fin. dia. tubular screw-in sections, l4ft. (7 
section) whip aerial with adaptor to fit the Zin. 
rod, insulated base, stay plate and stay assem- 
les, egs, reamer ammer, etc, solutely 
blies, peg h Absolutel 


brand new and complete, ready to erect, in 
canvas bag. £21/9/6. P. & P. 10/6. 


CONNECTORS FOR TCS RECEIVER 
TRANSMITTER AND REMOTE CON- 


TROL with original plugs on both ends. 
New, £1/17/6 each. P. & P. 2/6. 

PANEL METERS (round) 

0-50 microamps D.C.** 40/- 
0-100 microamps D.C.** 35/- 
0-100 microamps D.C.** 35/- 
0-500 microamps D.C. 30/- 
0-lmA,* D.C, 19/6 
0-imA. D:O.#* 35/- 
0-5mA D.C. 45/- 
150-0- i, 500mA. D.C, 29/- 
0-15 v. AG. 17/6 
0-50 vy. D.C. 28/- 
0-150 v. A.C. 24/- 
0-500 v. (shunt) D.C. 20/- 
0-10 kV. D.C. 63/- 
*Weston, as usually wat fied in H.R.O. as ‘8S ” meter. 


**Projection type. 


POWER SUPPLY & L.F. AMPLIFIER 
UNIT NO. 3. Input 12 v. 3 amp. Output 
145 v. 50 mA. Synchronised vibrator and ex- 
tremely efficient smoothing. Stabilized heaters 
supply. Valves, IL4 and 3A4. Many practical 
possibilities, i.e., car radio, etc. Diagram 
supplied. Brand new, 37/6. P. & P. 8/-. 


Me Sade for No. 19 set, 17/6 each. 
P. & P. 3/-. 

Large Selection of SPARE PARTS for 53 
TRANSMITTERS. 


NEW CHR. HIGH-RESISTANCE HEAD- 
PHONES. I14/-. P. & P. 1/6. 


EVERSHED MEGGER CIRCUIT TESTER 


2 ranges. 0-1,000 ohms. 100-200,000 ohms. 
with test leads, leather carrying case. Tested 
£4/19/6. P. & P. 3/6. 


PERSONAL CALLERS WELCOME 
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RADIO CLEARANCE LTD. 


TRADE ENQUIRIES 27 TOTTENHAM COURT ROC., LONDON, W.1 : Telephone: MUSEUM 9188 
INVITED The oldest Component Specialists in the Trade EST. 35 YEARS 


BARGAINS STILL AVAILABLE IN LOUDSPEAKERS 


Enormous purchases of Brand New and guaranteed Plessey loudspeakers enable us to offer these units at THE LOWEST PRICES EVER. 
Don’t miss this gelden opportunity to obtain a first-grade permanent magnet LOUDSPEAKER off the production line at LESS THAN MANUFACTURER’S COST, 
Read carefully the prepared list below and choose just the right speaker for the job—COMPARE THE PRICES ANYWHERE, 


SCHEDULE OF LOUDSPEAKERS AVAILABLE 


Diameter Gauss Impedance Price | Diameter Gauss Impedance Price | Diameter Gauss Impedance Price 
in inches in Lines in Ohms in inches in Lines in Ohms in inches in Lines in Ohms 

2 7,000 80 g/- 33 9,500 50 10/6| 5 7,500 3 9/- 

2h 7,000 35 8/6 | 4 Tweeter 10,000 3 11/6.| 5 8,500 5 

24 7,000 50 si6| 4 9,500 15 12/- 5 9.500 3 

2h 7,000 80 gi- 4 7,000 25 19/84 ie ec6 = 

3 8,500 3 10/- 4 6,000 35 10/6 B 

3 6,000 5 8/6 | 4 7,000 35 11/- 5 9,500 15 

3 7,000 2 a 4 yes $5 — 5 8,500 25 

3 7,000 5 - 5 K = 

32 9,500 3 10/6 |. 5 6,000 5 Sink 1? eee 3b 

33 9,500 8 10/6| 5 7,000 3 8/6 | 7,000 3 

7 7,000 5 7,000 5 


Elliptical Gauss Impedance Price | Elliptical Gauss Impedance Price | Elliptical Gauss _ Impedance -Price 

Size in ins. in Lines in Ohms Size in ins. in Lines in Ohms Size in ins, in Lines in Ohms 
5x3 6,000 3 W/6| 6x4 9,500 35 12/- | 8 x 2% 6,000 3 8/6 
5x 3 7,000 3 8/- 7 x 38% 7,000 3 9/6 | 8 x 23 7,000 5 9/- 
5x3 9,000 3 8/6 7 x 3§ 9,500 3 10/6 8 x 23 8,500 5 9/6 
5x3 9,500 3 g/- ix4 9,500 3 11/- 8 x 23 9.500 3 10/ 
5x3 9.000 4 8/6) 7«4 10,000 3 12/6} 3 x 93 9,500 < 
5x 3 9,500 35 11/- 7x4 10,000 15 13/6 x 23 G 4 10/- 
6x4 8,500 3 9/6| 7x4 9,500 30 12/6; 8x5 8,500 3 11/- 
6x4 9,500 3 10/- 7x4 9,500 35 12/6 8x5 10,000 3 eee 1 35) 

ALLOW 2/- each speaker for P. & P./handling charges, and please specify the exact requirements—the nearest available will be sent. 


YOUR LAST CHANCE TO OBTAIN THIS WONDERFUL SET 
rhe keite CAPR " ae ick CHOICE OF A DOZEN STATIONS 
> THE’ CONTESSA’’ 


Queen of them all ! 
TO CLEAR 


The best and easiest 
transistor build- 
yourself sets avail- 


NOW ONLY able—send S.A.E. for 


Sensitive ! 


Super- ; 
Selective 79'6 | re EXISTING STOCKS 
Sapork 6 first-grade Mullard 
ri Speaker (2/- P. & P.) Transistors, Diodes, | £7 1 G 5 
and all components a a 


brand new and guar- 
ONLY OBTAINABLE HERE anteed, 

Pocket superhet MW and Droitwich. 

Size: 44in. x 22in. x Igin. 

Constructional data 1/9 Post free. 


a i RT A, Mt eT EER 
Inclusive price for all associated components, case, and instruction book complete CONTESSA £7/19/6 (plus 3/6 P. & P.). Battery 5/6 extra. 
in every detail. Any parts SOLD SEPARATELY on the BUILD-AS-YOU-BUY Scheme. CAPRI 79/6 (plus 2/- P. & P.). Battery 2/6 extra. 


, SELECTED BARGAINS 
Beautifully geared AM/FM 2-Gang Condensers 4/6; AM/FM LFT’s 465 kc/s and 10.7 Mc/s. 4/6 pair; Magnavox Crystal Tape Recorder Mikes 12/6; 3 watt Stereo Amplifiers 
complete ready to switch on, 99/6; Sentercell rectifiers R3/2D; D3-2-1Y, 2/6-each. DIODES—OA70, OA79, OA90, CG46H, GD10, Q/- each. TRANSISTORS: OC45 4/6; 
PXA 101 2/9; AF115 4/6. SUBMIN GERMANIUM DIODES 1/8. M.I. DIODES 6d. each. Silicon Diodes 200 PIV-200 mA. 1/- each; 400 PIV 330 mA, 2/6 each. 


(3/6 P. & P.) 
Portable and car radio 
2 waveband Superhet. 
Constructional Book, 2/10 post free. 


Please send STAMPED AND ADDRESSED envelope with any enquiry. We regret no catalogues—our stocks move too quickly! Kindly make 
provision for sufficient postage and packing charges to avoid delay. TERMS: Cash with order or C.O.D. on orders over 10/-. 


Record 
Cleaning & 


DAMAGED METER? 


Have it repaired by Glaser 


Reduce overheads by havi~g your damaged 
Elec rical Measuring Ins ruments repaired 
by L, Glazer & Co. Ltd. 
We specialise in the 
repair of all types and 


INST RU M ENT makes of Voltmeters, 
Ammeters, Microam- 


meters, Multirange Test 
REP AlRS Meters, Electrical Ther- 
mometers, Recording 
Instruments, ete. 
As contractors to various 
Government Departments, we are the leading 
Electrical Instrument Repairers in the Industry. 
For prompt estimate and speedy delivery send 
defective instrument by registered post, or write to 
Dept. W.W.:— 


L. GLASER & CO. LTD. 


1-8 Borry Street, London, E,C,1, 
Tel.: Clerkenwell 6481-2 


SOUTHERN RADIO 
SUPPLY LTD. 


11, LITTLE NEWPORT STREET, 


Maintenance 
LONDON, W.C.2. GERrard 6653 Equipment 
GOODS AS PREVIOUSLY 


ADVERTISED STILL AVAILABLE Send stamps value 9d. for post free copy 

of 16 page booklet ‘‘A Guide to the better 

Bombsight Computers; Frequency || care of your L.P. and Stereo Records.’’ 
Crystals; Test Meters No. |; 


— 


“‘18’’ Transreceivers, etc., etc. Consultant & Sound Engineer : 


15WW—149 FOR FURTHER DETAILS, 15WW—150 FOR FURTHER DETAILS. 


8) 


Accessories ior Type ‘‘38’’ and CECIL E. WATTS LTD. 


Darby House Sunbury-on-Thames, “Middx — 
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SOUTH SUPPLIES 95, OLD KENT RD. SiEv1 BER 5810 
; 72, BOROUGH HIGH ST.S.E.1 HOP 2125 

POST ee nal Casey 2c meet el bia it EDM ara 
: 17, WOODFORD AVE., ILFORD CRE 4815 


EECO MODEL S.E.37B EECO 4-Channel Transistori 
5 — - sistorised 

Push button, 20,000 TECH. MODEL PV-58 VACUUM TUBE | “M1CROPHONE MIXER 
pica e VOLTMETER 
1-10-50- Finest design for stable and accurate measurement. 
250.- 500 - 1% tolerance on all resistors. Large design 4in. 
1,000. 200 a. meter for accurate readings 11 megohm 
A.C. Volts input 
0-10-50 f 
~ 250 - 500 Ranges: ee eT : 
-1,000. — D.C.V. 0-1.5-5-15-50-150-500-1,500 vy. 
D.C. + D.O.V. 0-1,5-5-15-50-150-500-1,500 Vv PRICE 
Gurrent? A.O.V. 0-1.5-5-15-50-150-500-1,500 v. R.M.S. post 
§-50 nA, 10 mA, 50:20A. P.& P. 2/6 0-1.4-4-14-40-140-400-1,400-4,000  P.P. 49/6 Pe. 
Resistance: 0-5 kQ-500 kQ5 MQ. F 4 , Give all your recordings that professional 
Inductance: 50 H.—5,000 H. Resistance: 2 ohms to 1,000 megohm. touch. The Eeco mixer allows you to 
Capacitance: 150. pF-0.02 uF. Decibels: —10 db. to +65 db, i x mix 4 signals such as Mic., tape, records 
D.B.: —20Q0 + 22D.B. 200. 36 D.B. | Operation: 220/240 v. A.C. Size 7in. x 43in. x din. and tuner into a single output. Wonderful 
THE SIMPLEST AND MOST EFFICIENT i i f teed th probe and | for groups, amateur recorders, etc. 
ME ON MARKET AT ££4's naettets = a ee brand new and fully guaranteed complete with probe and Gadan ind ee Spinal Binet * mecsixe. 
BELOW ITS TRUE VALUE. The finest value in tester available at only $12/1 9/6 Complete. P. & P. 3/6 ex. FAMOUS MAKE 

EECO MODEL S.E.550 AMPS AND PRE-AMPS. 


100,000 O.P.V. 


at Vastly Reduced Prices 
PROFESSIONAL 


EECO MODEL S.E.100 TRANSISTORISED | 3-4 watts, £4/15/-; 4-5 watts, £5/7/6; 


TEST METER. VARIABLE D.C. POWER SUPPLY 5/5 Stereo, $£11/5/-; 10 watts, with 
Highest Accuracy: separate pre-amp., £14/3/6; 30 watts, 
% on D.0.V.— METER RANGES Voltage Range £15/2/6; 50 watts, £20/14/3; Tremolo 
ar fer ae 4% Volt. 0-20 V.D.C. 0-20 volts, unit, £3/15/6; tape pre-amp., £8/10/-. 
DO Volis:. 0-0cb- |. ues Seek a ery Continuously variable, Miniature Push-Pull Audio 
2.5-10-50-250 at AMPLIFIER 
100,000 O.P.V. 0- | Maximum Current Cap. 0-10 v. 200 mA. Intermittent. 0-20 v. 150 mA. continuously. | 4-transistor, output 200 m.w., low and 
500-1,000 at 35,000 | Impedance Source: Current position. 3.3 ohms, Voltage position 0.2 ohms, high gain, inputs to operate 39 speaker. 
O.P.V. Power Input: 220/240 v. Size 6in. x 3fin. x 2}in. Wonderful value, 81/6. P. & P. 2/-. 
A.C. Volts: 0-2.5- | Fuse: 0.5 amp., slow blow, in D.C. circuit. Complete with operating instructions. 
: 10-50-250-1,000 at | The extremely wide variable voltage range, low A.C. ripple and source impedance of ‘ A GENUINE 4 AMP 
12,500. 0.P.V. i i 4 ae Maker adi = . 
D.c. Amp 0-10 pa. at 500 mV. 0-250 the 8.E.100 makes it a most satisfactory power supply to operate transistor radios, BATTERY CHARGER 


hearing aids, pre-amplifiers, instruments and other electrouic devices under repair. 

The §.£.100 can be used in Bieusce and radio Svree as an A.V.C. or A.G.C, for only 45/- P. & P. 4/6. 
voltage source as a D.C, filament supply, operate relays, recharge small batteries and 

k.-16 k.-160Q. Centre scale. . . jn dentistry, 

Decibels:—20 to 62 (0 db=0.775 v.). AA ese eGR WEN La 


£7.19.0 P. & P. 3/-. £6 / 10 /0 FN and we eee and complete with test lead, croc. clips 


ya.-2.5 mA-260 mA-10 at 150 mA. 
Resistance: 0.20 m.-2 m.-200 k.-20 k. 160 


MULTI METER BARGAIN 
EECO MODEL 220S 

4,000 O.P.V. on Both A.C. and D.C. 
D.C. Volts 0—5—25—125—500—2,500. 
A.C. Volts 0—10—50—250—1,000. 
D.C. Current 0—250uA—0—250mA. 
Resistance 0—10 KQ—O—1 megQ. 
Decibels —20 to + 22 db. 
Meter size 4}in. x 3}in. x 1jin. 
Complete with test prods and battery. 
Wonderful Value at 63/- + 3/- p. & p. 


EECO MODEL S.E.200 MINI-LAB TESTER 


This remarkable meter has seven test instruments packed 
into one pocket sive case which can be taken and used 
ney Substitution. 1000, 1KQ, 10KQ, 
100K Q, Q. apacitance Substitution. .002 mid.-.005 : ; e acificati 
mfd. 02 mid.:.1 mfd. and 10 mfd. 2.F. Signal Generator. | an fully eoanteede on Peciteation 
Frequency fixed at 445 Ke/s (adjustable to 700 Ke/s), output High-Low.Med, Change Rates Gover 
35 mV. approx. Audio Generator, Frequency 400 ¢/s. | 19 y, Selector Plug 200/50 WOM AtnS 
Output 35 mV. approx. D.C. and A.C. Volls. 4 ranges, | Selector Plug. 4 amp, cartridge’ ian 
0-15-50-150-500 volis at 4,000 O.P.V. R.F. Field Strength | > Ramus q 


Indicator. Frequency range 1 to 140 Mc/s, Antenna 5 sections eee oe ae AIDS ia 


AMERICAN RECOR ING length 10$in. Size 6in. x 27in. x 3in. The Mini Lab. is completely battery operated — : 
M % TAPES Ly and guitable for quick cheeks in the service shop and Home Service calis. £8/19/6 each. Personal Callers Only 
bin. Stnd. 600% /6 Complete with Test Prods and Battery, fully guaranteed. The Very latest Super Slim Line Auto- 
nee ie fe ee eieen is Sn 9 changer picore Player. Built and ready 
in. L.P. peaitintels Intelelpiowisinis tau to go. corporating the New B.S.R. 
Sin. D.P.  1,200ft. EECO MODEL MS4 NEW!!! NEW!!! UA25 Super Slim Deck “in the latest 


5zin. L.P. 1,200ft. 
@n. Stnd. 1,200ft. 
7m. L.P.  1,800ft. 
Zin. D.P. 2,400ft. 


: si lesign cabinet. 2} watt out i 
FLOORSTAND CM61—High Impedance Crystal Mic. with and Volume Conte gulps wath toe 


Height fully open 55}in. Fully Ara yet 3 paste Mully Guara _ 
Ed Bain. riesee enctions, built-in on/off Switch. Complete with | Fully Guaranteed 11 Gns, 


The Quality American Recording Tape fully telescopic. gin. or fin. Table Stand, Plug-in Mic lead and neck VANTONE MAINS RADIOS 
with 100% Guarantee. Try it yourself. mic. adaptor. Holder all in a wonderful Satin Chrome 
ELAC SPEAKER OFFER 39/6 ca. P.& P. 5). | Finish. 5-valve 
MSEHW PSD CANCEL a siece is ce Gti) a 0)s te wisn cs 0%e'a 8/6 + . Won- Bs e 
@uiipedkar reso. ase pee 1i/- oc Be eet cent xk VALUE AT 83/6 + 1/9 p. & p. with built 
BUA PS DCA CL. © x eaiayn'<!5,3 5 chess, ofan ass tip 11/- : _ Ferriti 
PaIYoT OK ATS SPERCER sc io% < cucisieale oe <e 10/- tuning bar. 
4in. Rola Celestion..........-....- 9/6| MC 110 MD 175 £3 ‘1 5 
BP. & P. 3/-. CRYSTAL DYNAMIC baad i 
> 
EXTENSION SPEAKERS MIC. mic. & Ee ee 
IN CABINETS With . on/off Guakantood: 
bin., Q5/-. Tin. x 4in., 2-tone modern | switch and ae Impedance 50 KQ. This wonderful little radio will receive 
design with vol. control, 35/-. 8in., with der. Sa Be Sensitivity: 55 db all stations on med/wave loud and clear 
vol. control, 35/-. P. & P. 4/6. chrome finish. at 1,000, non-direc- inc. Luxembourg. Ideal for bedrooms, 


tional, latest Amer- 
ican design. 


kitchens, or as a second mains radio. 


INTERCOM/BABY ALARM. 
rully Transistorised 


TRANSISTOR RADIO EXT. | 26/6735" 
Speaker in handsome wood finish cabinet. 
Complete with ext. lead, 2.5 mm. and 
3.5 mm. plug to fit any type radio, 22/6.| HOMEY 4 Transistor Tape Recorder. Power 
P, & P. 1/6. output 180 mW. Freq. response 500-4,000 C.P.S, 

3-WAY COLUMN SPEAKER || Recording D.C. bias 4 track Wow and Flutter less 
With two 7in. x4in. speakers and one 4in. | than 2% Signal to noise ratio 25 dB. (1,000 ¢/s). 


tweeter. Ready built, 3/5 ohms input, | Built-in Qtin. p.m. speaker. Battery life approx. 
SOO Pets SEN SE rst SUE AE 10 hrs. Remote control switch on microphone gives 
Wonderful value at only £2/19/6, P. & P. 2 


6/6. many more uses to this tape recorder. It ae has a 
built-in amplifier socket for telephone amplification. 
RO aie. oper y Lehto Many other uses. It comes complete with microphone 
Freq. Res: 30-12,000 ¢/s. Sensitivity —personal earpiece—3in. Tape. Spare Spool and 
180 mV./cem./sec. Load 1 MQ 100 pF, | Batteries. All this for only £5/15/-, plus 5/9 P. & P. ‘ : ‘ 
Complete with Sapphire Stylus. (Fully guaranteed.) 2 Size 4 x 2} x lin. Complete with 
Our Price 12/6 ea. P. & P. 1/-. a by - 60ft. of twin flex. P.P.3, batt. Push to 


eall on sub station. Push to talk on master 
and yol. control. Our price 55/6. P. & P. 


2/6. 


RN OMEICARTRIOGE SUN ACE 4 4 iransistor new push button. 
With 2 Sapphire Stylus. Super de-luxe Tape Recorder. Circuit—4 transistors. 


ra : ———— The Silver Ribbon 625 

Our Price 19/6 ea. P. & P. 1/-. Recording D.C. bias 4 track, built-in 2}in. p.m. speaker. in mul INDOOR AERIAL 
a Acos 45 Recording time 17 mins. approx. on 200ft. tape. S\ 

is : “* Batteries LU 2-1 PP3. Complete with crystal micro- " eo: 4 /| Also for 405, 

ae eh ke i seers phone—personai earphone. 200ft. Tape and reel. : mmm Pye ore 

; — | Spare spool. Carrying strap and Batteries. Wonderful ett M. - 

TELEPHONE PICK UP value at only £4/15/- plus 4/9 P. & P. (Fully guaran- ee Meith 

For use with any type tape recorder, plug. 


wonderful value, 5/9. Post paid. . teed). ‘tah P. & P. 
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NOT BUILD ONE 
OF OUR PORTABLE 
TRANSISTOR RADIOS... 


OUR SUPER AFTER SALES SERVICE 


POCKET FIVE 


* 7 Stages—5 transistors and 2 diodes. Covers 
Medium and Long Waves and Trawler Band, 
a feature usually found in only the most expensive 
radios. On test, Home, Light, Luxembourg and many 
Continental stations were received loud and clear. 
Designed round supersensitive Ferrite Rod Aerial 
and fine tone 2}in. moving coil speaker, built into 
attractive black case with red speaker grille. Size 53x F 
44x 3hin. (Uses 1289 battery, available anywhere.) 

Total cost of all parts now only 42/6 P. & P. 3/-. 
Parts price list and casy build plans 1/6. 


ROAMER SIX NEW!! 


* 8 stages—6 transistors and 2 diodes. * 6 waveband. 
3% Now with Philco micro-alloy R.F. transistors. 

Listen to stations half a world away with this 6 wave- 
band portable. Tunable on Medium and Long waves, 
Trawler Band and three Short waves. Sensitive ferrite 
rod aerial and telescopic aerial for short waves. 
Top grade transistors, 3-inch speaker, handsome case 
with gilt fittings. Size 74 x 53 x din. ye Extra band 


Parts _ for easier tuning of LUX. etc. 
8 price list and Total cost of all parts now only 3.1 9.6 
easy build plans 2/-.  Oarrying Strap 2]- extra, P. & P. 3/6. 


ROAMER SEVEN Mk. Ill 
5 WAVEBAND PORTABLE OR CAR RADIO 
AMAZING PERFORMANCE AND SPECIFICATION 
*x NOW WITH PHILCO MICRO-ALLOY B.F. 
TRANSISTORS. 
* 9 stages—7 transistors and 2 diodes. 
Covers M. and L. Waves, Trawier Band and two Short 
Waves to approx, 16 metres. Push-pull output for room- 
filling volume from rich tened heavy duty 5in. speaker, 
Air spaced ganged tuning condenser. Ferrite rod aerial 
for M. & L, Waves and telescopic aerial for 8. Waves. 
Real leather look case with gilt trim and shoulder and 
hand straps. Size 9X¥Yx4in. apprex. The perfect 
portable and the ideal car radio. (Uses PP7 battery 
available anywhere.) $5 19 6 
Total cost of all parts NOW ONLY H = P. & P. 5/6. 


SUPER SEVEN 

* 9 Stages—? transistors and 2 diodes, 
Covers M. and L. Waves and Trawler Bands. The 
ideal radio for home, car or can be fitted with carrying 
strap for outdoor use. Completely portable—built-in 
ferrite rod aerial for wonderful reception. Special circuit 
incorporating 2 RF stages, push-pull output, 3in. speaker 
(will Grive larger speaker). Size 73x54xI1tin. (Uses 
9v. battery, available anywhere.) 
Total cost of all parts now only 


Parts price list and 
easy build plans 3]-. 


£3.19.6 


P. & P. 3/6. 


Parts price list and easy build plans 2]-. 


NEW!! TRANSONA SIX 
* 8 stages—6 transistors and 2 diodes. 


A top performance receiver covering full M. & L. Waves and 
Trawler Bands. High-grade approx. 3in. speaker makes 
listening a pleasure. Ferrite rod aerial. Many stations listed 
in one evening including Luxembourg loud ‘and clear. 
Attractive casein grey with red grille. Size 6}x4}x1$in. 
(Uses PP4 battery, available anywhere.) 


Total cost of all parts 59/6 Pp. & P. 3/6. 
Parts price list and easy build plans 2/-. 


MELODY SIX NEW!! 


% 8 stages—6 transistors and 2 diodes. Qur latest com- 
pletely portable transistor radio covering M. and L. 
waves. Incorporates pre-tagged circuit board, 3in. 
heavy duty speaker, top grade transistors, volume con- 
trel, tuning condenser, wave change slide switch, sensi- 
tive Gin. ferrite rod aerial, Push-pull output. Wonderful 
reception of B.B.C. Home and Light, 208, and many 
Continental stations. Handsome leather look pecket 
size case, only 6}x34x1fin. approx. with gilt speaker 
grille and hand and shoulder straps. 


Parts price list and easy build plans 2/-. Total cost of all parts $3 9 6 
se s 


TRANSONA FIVE 
* 7 Stages—5 transistors and 2 diodes. 


Covers M. and L. Waves and Drawler Bands, a featur 
usually found in only the anost expensive radios. On 
test, Home, Light, 208, and many Continental stations 
were received loud and clear. Designed round supersensi- 
tive Ferrite Rod Aerial and new type fine tone super 
dynamic 23in. speaker, attractive case in grey plastic 
with red griile. Size 64x 44x 1}in. approx. 
(Uses 1289 battery available anywhere) 
Total cost of all parts. NOW ONLY 
Parts price Vist and easy build plans 2/-, 


Pp. & P. 3/-. 


A2/6 rv. xp. 36. 


All- components used in ow receivers may be purchased separately if desired. Parts price 
lists and easy build plans supplied free with sets of parts or avatlable separately at prices 
atated. OVERSEAS POST 10/- 


RADIO EXCHANGE 


51, HIGH-ST., BEDFORD. Phone: 2367 


Callers side entrance Barratts Shoe Shop. Weekdays 9-5 p.m. Sats. 9-12.30° 
er rnc SS 


WIRELESS WORLD 


DECEMBER, 1964 
GT a a 


FROM PRE-AMP 10 20w 
HI-FI STEREO ASSEMBLY 


BY 
BUILDING 
WITH 


MARTIN 
Ah abet 


This unique system enables the constructor to FULLY 
start with a basic assembly of his own choice and TRANSISTORISED 
to go on adding Audiokit Units, until ultimately 
he has a 20-watt hi-fi stereo assembly with tone ® 
controls, 5 stage selector, etc. Further designs SUPERB QUALITY 
will make Martin hi-fi pate more versatile whilst e@ 
retaining equipment built so far. ANYONE £E8s 
CAN ASSEMBLE AUDIOKITS WITH ASSURED SAVE 
SUCCESS. Leaflet shows how they save money, ® 
too. GUARANTEED 

SEND COUPON FOR LEAFLET SHOWING COMPLETE RANGE 
[ MARTIN ELECTRONICS LTD., 155, HIGH ST., BRENTFORD, 

i MIDDLESEX Phone: ISL 1161/2 : ‘ 

| Details of all Martin Audiokits, please. 
IN AME. 5.05 sccco0cc.ccnctorssssocgetiedosdsc atte deanacmantt cetene tea tee anne 


15WW—151 FOR FURTHER DETAILS. 


OVER 


2,000 COMBINATIONS 


‘‘LAB-AIDS”’ TEST LEADS. 


Heavy duty P.V.C. cables - eleven distin- 
guishing colours. 

Solderless crimped terminals. 
Nickel-plated crocodile clips with axial 
riveted jaws. 

Lead lengths 3, 6, 12, 18, 24 and 36 inches. 
Alternative clips, plugs and spades. 
individually tested and sealed in plastic 
bags. | 
Comprehensive kits - include support | 
racks. | 
Special leads produced to order. 
“LAB-AIDS” DIVISION, 


AVON COMMUNICATIONS & ELECTRONICS LIMITED, a 
14-16a, HIGH ST., CHRISTCHURCH : 2469 ; HAMPSHIRE 


15W W—152 FOR FURTHER DETAILS. 


YOUR CAREER “RADIO? 


Big opportunities and big money await the qualified man in every 
field of Electrorics today—both in the U.K. and throughout the 
world. We offer the finest home study training for all subjects in 
radio, television, etc., especially for the CITY & GUILDS EXAMS. 
(Technicians’ Certificates); the Grad. Brit. I.R.E. Exam.; the Radio 
Amateur’s Licence; P.M.G. Certificates; the R.T.E.B. Servicing 
Certificates, etc. Also courses in Television; Transistors; Radar; 
Computers; Servomechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS’ ex- 
perience in teaching radio -subjectsiand an unbroken record of exam. 
successes.. We are the only privately run British home study Institute 
specialising in electronic subjects only. Fullest details will be gladly 
sent without any obligation. 3 


SEND FOR FREE BROCHURE TO :. 


BRITISH NATIONAL RADIO SCHOOL 


DEPT 1 - RADIO HOUSE - RUSSELL ST - READING - BERKSHIRE 


15W W—153 FOR FURTHER DETAILS. 


DECEMBER, 1964 


CARRIER FREQUENCY SHIFT 
ADAPTOR, This modern equip- 
ment of recent manufacture is in 
excellent condition and suitable for 
operation with most Service Re- 
ceivers. IF frequency adjustable 
internally 445-475 kc/s. The adaptor 
will operate two independent Tele- 
printers. Power supplies A.C. mains 
230 v. or 24 v. D.C. Price £12/10/-, 
Carr. 25/-. 


POWER SUPPLY UNIT PN-12B. Ex BC 640, 230 volts A.C. 
input, fits 19in. rack, 800 volts D.C. @ 350 ma., 395 volts, 300 ma., 
4 x 5U4G valves, 2 chokes 9 H., 300 ma., 2 x 10 mfd. oil filled caps, 
£6/10/- each, carr. £1. 
RELAY UNIT. G.P.O. 600 types 5 relays 150 ohm 1 set C/O., 
and 5 relays 400 ohm 2 M., 1 set C/O, in metal box 8 x 6 x5 inches, 
£2, post 5/-. 
AR88 SPARES. 14 valves, headphones and 3 pilot lamps, new 
original cartons, £3/10/- each, post 2/6. 
FACSIMILE KEYER UNIT KY 75 SRT, 115/230 volts, £25 ea. 
MODULATOR MD 168/UX (for the above keyer), £12/10/-. 
SMALL GEARED MOTOR, 24 volts D C. 70 r.p.m., 19/6, p. 2/- 
SIGNAL GENERATOR 1-196A. Freq. range 100-156 mc/s. 
Power requirements 115 v. A.C. or batteries. £3 each. Carr. 15/-. 
AR88 PORTABLE KITS. Fine, well-made box for the receiver 
and spares with original speaker. Vibrator unit 6 volt D.C., 14 
eee he sc headset, shock mounts, cables, brand new, £7/12/6, 
carr. 25/-. 
METERS. 0-60 amps, centre zero 6in. scale, proj. m.c. 17/6 each, 
5/- post. 0-150 amps., centre zero 6in. scale, proj. m.c. (requires 
external shunt), 17/6 each, 5/- post. 0-100 amps., 6in. scale, A.C./ 
ties 30/- each, 6/6 post. 90-180 v., A.C./D.C., 4in. scale, £1 each, 
- post. 
BC-221 or LM 13. Freq. meter complete with original charts in 
good working order. Range 125 kc/s.-20 Mc/s., £16/10/-, carr. 15/-. 
WHEATSTONE BRIDGE in a beautiful oak case, centre zero 
galvanometer 2.5 mA., 4 stud switches, 0-10, 0-100 ohms, 0-inf., 
size 16 x 7} X 6in., 45/- each, 5/- post. 


SIGNAL GENERATORS 
‘TS.13AP. 115 v. A.C. freq. 9305- 
€445 mc/s. complete with valves 
723/AB and waveguide, tuning, etc, 
£7/10/-, 25/- carr. 

TF.144G, 230 v. A.C. 85 ke/s:-25 
mce/s. In excellent condition £16/10/- 
ea., 25/- carr. 


A.C, £35, carr. £2 (new). 

TS.12AP. Standing Wave Indicator Equipment. 
Amplifier and waveguide plumbing equipment, 
15/- carr. 

TS.36AP_ Power Meter, with accessories, used for checking radar 
outputs, £5 each, 10/- carr. 

804 Signal Generator. Freq. 7.5-330 mc/s. in 5 bands. Power supplies 
115-230 v. A.C. In excellent condition, £25, carr. £1. 

TF.338/B. Variable Attenuator. Variable 0-25 db. switched 20, 40, 
60, 80 db, 600 ohms input and output, £3 each, post 6/-. 

AR88 SPEAKER. New, £3/10/-, carr 5/-.. AR88 VIBRATOR 


UNIT, new, 17/6, carr. 6/6. 
TRANSMITTER/ 

RECEIVERS, for ex- 
port only, available in 
bulk quantities. 
WIRELESS SET No. 
88, No. 31, No. 38, 
C.52, complete instal- 
lations can be quoted 
for. Please write for 
: further details. 
TS-34 PORTABLE SINGLE BEAM OSCILLOSCOPE 
Viewable Waveforms. 30 c/s. to 1 mc/s. 
Cathode Ray Tube. 2in. screen magnified to 

approx. 4in. 
0.1 to 1 ‘volt. 
0.1 to 1 volt. 
1 to 10 volts. 
10 to 100 volts. 
low—62 ohms. 
high—430 ohms/30pF. 
5-50-250 microseconds. 
10 to 50,000 c/s. 
Internal Calibrating Pulses. 1 microsecond intervals. 
A.C. Main Voltage. 115 yy, 
Dimensions: 6in x 8in. x 15in. oscilloscope alone, Weight: 26lbs, 

29in. xX 9fin. x 10in. carrying case, Weight: 16lbs. 

In excellent condition, price £15, repairable condition £9, carr. 15/-. 


Complete with 
£12/10/- each, 


Input Voltage, Low Impedance 
High Impedance, ra 
2 


40db. 
Input Impedance. 


Time base, single stroke 
continuous. 


WIRELESS WoRLD 


DE-ICER, Controller Mk. 3. Contains 10 relays D.P. change- 
over heavy duty contacts, 1 relay 4P, C/O (235 ohms coil) Stud 
switch 30-way relay operated, one five-way ditto, D.C. timing motor 
with Chronometric governor 20-30 volts 12 RPM, geared to two. 
30-way stud switches and two Ledex solenoids, 1 delay relay, etc., 
sealed in steel case, size 4 x 5 X Tin., £3 each, post 5/-. 

BC640 MODULATOR UNIT. 2 x 811’s, mod. transformer and 
fil., eg complete mod. unit fits 19in. rack 50 watts, £5/10/-. 
carr. 

TRANSFORMERS (Isolation), 230 to 115 volts 300 va., £3 each, 
5/- post. 230-115 volt auto. 750 watts £4, carr. 10/-. 110-230, 
275-0-275 at 125 ma., 6.3 at 4 amps. 22/6 each, post 5/-. 230 v. 
6.3 v., x 3 at 3 amps. 21/- each, post 4/-. 230 v., pri. 1850-0-1850 
at 500 ma., £5 each, carr. 15/6. 230 v., pri. 6.3 x 3 at 3 amps. 20/- 
each, post 4/-. Pri., 110/230 v. input 7.5 v. at 4 a., 2.5 v. at 5 a., 
7.5 vy. at 8 a., 6.3 v. at 4 amp., 25/= each, 5/- post. 230/115 v. auto. 
300 va. £2, post 6/6. 


MARCONI V..LVE 
VOLTMETERS TF428- 
B/1 Ranges: 0 to 1.5, 5, 15, 
50 and 150 volts. Fitted 
with probe unit for RF 
measurements. 20 Ve 
mains input. Brand new, 
£12/10/- each, carr. 10/-. 


TCS MODULATION TRANSFORMER 20 w. Pri., 6,000 ohm. 
C.T. Sec., 6,000 ohm. 25/- each, post 3/6. MICROPHONE 
TRANSFORMER Pri., 75 ohm. Sec., 125,000 ohm. 10/- each, 
post 2/6. OUTPUT TRANSFORMER. Pri., 7,500 ohm. Sec., 
500 ohm. C.T., 2.5 w. 12/6 each, post 3/-. 

GEARED MOTOR. 24 v. D.C.,-1.4 r.p.m., reversible with two 
micro switches inside gear box, silent operation, £2 each, post 5/-. 
POWER SUPPLY unit for SENDER No. 36 110-240 v. A.C. input 
contains Speech amplifier. Modulator and External power supplies, 
3xFW4/500 rectifiers provide H.T. for F.R. unit Speech amplifier 
6C5G, Modulator 2x6C5G and 2 x 807 output. Size 24 x 16 x 14 
inches Housed in a fine oak case with circuit. Wt. 110 Ibs. As 
new £6/12/6 carr. 30/-. 

CONVERTERS. Type 8 a., 24 v. D.C., 115 vy. A.C. at 1.8 amps. 
400 cycles, 3-phase. £5 each, carr. 7/6. 

CONDENSERS. 1 mfd., 20 kv., £6/12/6 each, post 12/6 each. 
0.25 mfd., 32,500 volts Wkg. £5 each, post 12/6 each. 150 mfd., 
290 volts A.C. £5 each, post 12/6. 50 mfd. 330 volts A.C. 40/-, 
post 4/-. 10 mfd., 1,000 v. 12/6 post.2/6. 8 mfd., 1,500 volts 17/6, 
post 2/-. 8 mfd., 1,200 volts 12/6 post 3/-. 8 mfd. 600 volts, 8/6, 
post 2/6. 0.25 mfd. 2 kv. 4/-, post 1/6. Wacuum condenser 50 pf. 
32 kv. 30/-, post 1/6. 6 pf. 20 kv. 22/6, post 1/6. All the above are 


new in cartons. : 
POWER & SMOOTHING 


UNITS. 100-250 v., A.C, 
input 24 v., D.C. at 3 amps. 
or 12 v. twice at 3. amps., 
continuous rating, switched 
fused, etc. In metal’ case 
19 x 7 X Tin. Smoothing 
two large chokes and 0-1 


ma. meter scaled 0-50° volts. 
£7/10/- (pr.), 15/- carr. 


GEARED MOTORS 

20-30 v. D.C. 72 r.p.m., 17/6, post 2/6, 

28 y. 150 r.p.m., 25/=, post 2/6. 

24 v. Open gears with governor, approx. 10 r.p.m., 25/-, post 2/6. 
(The above types are reversible) 

POWER FACTOR CONDENSERS. 160 mfd., 290 v. A.C. working. 
£5/10/- each, carr. 10/-. 

4 mfd., 12,500 v. D.C. working, £7/10/- each, carr. 15/-. 
POWERSTAT VARIAC. Type 1126. Pri. 115 v., 50-60 cys. 
Output 0-135 v. @ 15 amps. £8/10/- each, carr. 15/-. 
HEADPHONES. DLR 5, 12/6 pr., No. 10 Headset, with micro- 
phone, 15/- pr. Post 2/6. 

BLOWER MOTORS. 24 v. D.C. (small U.S.A.), 12/6, post 2/-. 
Med. sized Blower Motor, 115 v. D.C., 30/- each, post 3/6. 
TELEPRINTERS, Type 7B, used, good condition. 24v D.C. 
£12/10/-. each, carr. £1. 

FSK UNIT, Type 2 (ATE Ltd.). £12/10/- each, carr. £1. 
OSCILLOSCOPES, Cossor 1035 and 1049, used condition £30 
each. Hartley type 13A £25 each. Solartron Type CT316 £20 each, 
SPECIAL RECEIVERS. ARN.21 or 9171 (Tacan equipment). 
(Please write further details.) 

ROTARY TRANSFORMERS, 24v D.C. input 175v at 40 ma., 25/= 
each 2/- post. EICOR 12v D.C. input 400v at, 180ma. output, 30/- 
each 4/- post. 

TX DRIVER UNIT 100-156 mc/s. Ideal for two meters, Valves 
3C24, in excellent condition, fits 19in. rack; £5 each, carr. 20/-. 
CONTROL UNIT. 230 v. A.C. output 24 v. 2 amps., 230 v. A.C. 
solenoid switch, 15 amps., plus relays and switches, etc., £2/10/-, 
carr, 12/6. 

RECEIVERS. HRO. Used condition, less coils, £10 each, carr. £1. 
S.36, used condition, freq. 30-143 mc/s. £25, carr. £2. S.27/U, used 
freq. 143-210 me/s., £25, £2 carr. C,.52, used, freq. 1.75-16 mce/s., 
£5, carr. £1. H.63 (similar to 1392), 100-156 mc/s., £5, carr. £1. 


Complete installations can be 
quoted for. Please write further details 
List available 6d. S.A.E. for all enquiries. 


W. MILLS 


3-B TRULOCK ROAD, TOTTENHAM, N.17 
Phone: Tottenham 9213 & 9330 
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FIRST wo BEST 


TRANSISTOR HIGH FIDELITY EQUIPMENT 


FOR MAINS OR BATTERY OPERATION 
10 WATTS OR 20 WATTS 


@ MONO FULL FUNCTION PREAMPLIFIER/ 
; CONTROL, UNIT 


7 


Price £5.[0-0 p-p. 2/: Fae = 


(or KIT 99/6, p.p. 2/-). 


% Dark brown and gold 
front panel plate 8/6. ~ 


“Sh ‘NS 
StLECTOR! peel; Ct 


For use with transistor power amplifiers as below or valve amplifiers— 
hum-free—high sensitivity—8 inputs between 1.5 mV. and 300°mV., 
with full equalisation. For all pickups—micrephones, tuners, tape replay. 
Separate treble and bass with cut and boost—4 position low pass filter. 
Volume control, etc. Response within 3dB, 30 c/s to 20 kcs. Output 250 
mY. Overall size 9 x 23 x 2in. Battery operated (2! mA.) or from power 
supply. Signal to noise ratio 70 db at 10 watts with power amplifier. 
Supplied built and ready to use or as a Kit. Attractive appearance 
and high performance. Can be used to feed one or two Power Amplifiers. 


@ INTEGRATED STEREO PREAMPLIFIER 


Two channel version of above 
with addition of balance and 
i 4 es mono/stereo controls. Over- 
s all size 9 x 34 x I$gin. deep. 
©. Designed to feed two 10 watt 
geLeCIOR ou: power amplifiers as below. 
arr * 2 Supplied built and ready to 
use. Battery-operated (5 mA) 
or from power supply. 


a % Dark brown and gold front 
alte £10-I 9-6 PRs panel plate 12/6. 


@ MULTI-INPUT PREAMPLIFIER 


For use with any of the transistor power 
amplifiers or as a general purpose preamp. 
A simplified version of the full function 
preamp. 8 inputs from 1.5 mV. to 300 mV, 
Input selector, tone and volume controls, 
Size 5 x 24 x 2in. Ideal for public address 
systems for microphones and pickups. 
Suitable to feed one or two Amplifiers, 


PRICE 65/- p-p. 1/6. 


TRANSISTOR STEREO HI-FI 10+10 


%& Dark brown and gold 
front panel plate 6/6. 


@ 10 WATT POWER 
AMPLIFIERS 


%e15 ohm [Owatt 
40 volt supply. 


£5-19-6 1.5. 2/6 
(or Kit £5/10/0, 
2/6) 


p.p. , 
%& 3 ohm lOwatt 
24 volt supply 


£5-10-0 1.5.2/6 
(or Kit 99/6, p.p. 2/6). 


Direct coupled transformerless design. Sensitivity 100 mV. from 10 K 
ohm (or less) source for 10 watts output. Response +- | db. 40c/s. to 20 c/s. 
0.25% total distortion at 10 watts. Push-pull class B output. 60 db. 
feedback. Two versions available for 3/4 ohm and 15/16 ohm output. 
Battery or mains supply operation. For use with mono or stereo 
preamplifiers as above. Supplied built and ready to use. Or in Kit form. 


@ MAINS POWER PACKS CREAT 


DETAILS WITH 
CIRCUITS OF 
ABOVE UNITS 
ON REQUEST 


For Single amplifiers, 59/6 
For Two amplifiers, 69/6. 


GUARANTEED HIGH PERFORMANCE 
LOW NOISE—QUALITY DESIGNS 
% CALL FOR DEMONSTRATION ~ 


* sales service and guarantee. 


' FOLLOWING A LINE OF QUALITY AND VALUE IN PORTABLES 


DECEMBER, 1964 


PROVED and TESTED CIRCUITS 
QUALITY COMPONENTS and UNITS 


ALL TRANSISTOR CAR RADIO NEW! 


@ |! HOUR TO BUILD 
WITH PRE-ASSEMBLED 
CHASSIS AND PANELS 

6-Transistor 3-diode med. and long 

wave superhet design. Features 
double tuned IFTS, AVC, permea- : 
bility tuning with geared drive. THE ‘‘ ROADSTER ”” ‘ 

Push-pull car filling volume. Full @ TOTAL COST TO BUILD 


tuning on both wavebands. A high 
£8.19.6 pp. 3/6 


sensitivity printed circuit professional 

design to fit any type of vehicle. 

Case size 7 x 4 x 2in. For 12 volt @ 7 x 4in. Hi-Flux speaker with 
positive earth or dry battery. All baffle and car fixing kit 20/-. 
parts available separately. After 4 CIRCUIT AND DETAILS ON 
REQUEST. 


@ VHF FM TRANSISTOR TUNER © 


High stability—Low noise—High 

sensitivity. 

% 5 Mullard Transistors and 
4 Diodes. 


* Slow Motion Tuning. 
% 87 to 105 mc/s full coverage. 
%* 1 Volt output. 


Printed circuit design of high sen« 
sitivity and quality. Output for valve 
or transistor amplifiers. Size 34 x 
23 x 4in. Simplified building instruc. 
tions. Operates from 9 volts 9/10 
mA. All parts sold separately. 
Complete with dark brown and 
gold panel plate. 


‘ 
: 

5 
ee 
Es 
i 
. 
i 


TOTAL -p. 
cost £6-19-6 52 
(Cabinet assembly 20/- extra.) 


Detailed Circuit Book on 
Request. bt iaea 


@ ‘© CONVAIR ”’? TRANSISTOR PUSH-BUTTON e@ 


PORTABLE CAR RADIO 


@ The easiest to build, the most 
sensitive, clearest output, high 
selectivity. Guaranteed the 
best available. 


@ New printed circuit 6-transis- 
tor superhet design. Over 
700 mW push-pull output. 

@ Push-button selection of MW 
and LW with full tuning on 
both wavebands. 


@ Features Mullard Transistors, 
Double tuned IFT’s, Geared 
Tuning, Hi-Flux Speaker, etc. 


@ New attractively designed 
portable cabinet with hori- 
zontal tuning and all stations 
marked. 


ALL PARTS SOLD SEPARATELY. SIZE 10 x 7 x 34in. 


Total cost of ALL Parts 
£7-19-6 2 


(Batteries 6/- extra.) 


@ TRANSISTOR PACKAGED AMPLIFIERS @ 


Two versions, 6-Transistor and Diode Printed Circuit Designs. High 
Gain Push-Pull Transformerless Output. Overall size only 24 x 2 x Ifin. 
Circuits and details on request. 


x 14 WATT VERSION 


9 to 12 volts operated. 3 to 5 ohms output. 6mV. into IK ohm, Peak 
Output 3 watts. Response 30 c/s. to 15 ke/s. 


PRICE .P. 
BUILT 65/- ie. 


* 4 WATT VERSION 


12 to 18 volts operated. 3 to 5 ohms output. Res- 
ponse 30 c/s. to I5kc/s. 6mY. into IK ohm. sensitivity. 
Peak output 8 watts. 
PRICE p.p. 
BUILT 79/6 1/6. 

QUALITY COMPACT DESIGNS FOR 
EVERY PURPOSE > . 


Ideal for use with any of our Transistorised 
Preamplifiers. 


@ SINCLAIR X10 AMPLIFIERS © 


Kiet or built in stock. MICRO-6, TR750, MICROAMP, SLIMLINE, 
INJECTOR ayailable from stock. wad 


300 TRANSISTOR TYPES, 
DIODES AND 
RECTIFIERS 


800 VALVES AND TUBES 


500 


HENRY’S RADIO LTD. 
303 EDGWARE RD., LONDON W2 


PADdington 1008/9 
Open Mon. to Sat. 9-6. Thurs. | p.m. 


NEW CATALOGUE 
90 PAGES, 10 x 7tin. 
Fully detailed and_ illustrated. 

Price 2/6 post paid. 
_.FIFTH EDITION NOW READY 
|More Bargains, Price Reductions. 


: , a ass ae 
|We can supply from stock most 
lof the components and items 
|specified on circuits published 
in this and other magazines. 
Quality parts at realistic prices. 
Let us quote for your circuit. 


i QUARTZ GRYSTAL 


i 


_ DECEMBER, 1964 


WIRELESS WORLD 


TRANSISTORS, CRYSTALS, VALVES AND COMPONENTS 


@ THE LARGEST RANGE OF COMPONENTS IN THE COUNTRY ) 


PORTABLE GEIGER COUNTERS 
FOR MEASUREMENT OF RADIO-ACTIVITY 


offered at a fraction of cost @ Sup- 
plied with G5H Tube, for testing 
Gamma radiation. Supplied com- 
plete with instructions, haversack, 
cables and probe. 


£7.10.0 p.p. 19/-. 


(Batteries 50/- extra) 


BRAND NEW 


M2H Tube for 
Beta Radiation 
measurement 
for liquids 22/6 


ug in EHT unitruns 
Tom I+ volt Penlite 
cells, 70/-. 


A FM VHF TUNING HEART 


Printed. circuit construction. RF stage and 
osc./mixer stage, fully tunable 85 to 105 Mc/s. 
Completely screened. Requires UCC85 (8/6). 
Brand new in maker’s cartons I5/-. P.P. I/-. 


SUPPLIED WITH CIRCUIT. 
ES 


MULTIMETERS—NEVW/ LOW PRICES 


Multi-range test meters 
featuring easy to read 
scales and provided with 
full operating instructions, 
lead and batteries. Suit- 
able for amateurs, de- 
signers, repair shops, all 
domestic uses. Full details 


Marriot Type R/RP/3 
mounting post. 


15/- Pair. 
Sinclair Micro-6 (to build) 


A SELECTION FROM OUR STOCKS |] MAINS AND 
See Catalogue for full details. 


RECORD/REPLAY/ERASE 
TAPE HEADS 


head and Mullard type TS erase head with 
Impedance 700 ohms at IKc/s. 
Ideal for transistor circuits. 


Quotations at competitive prices by 
return of post. Full catalogue 2/6 
Post paid. 

Trade and Export enquiries invited. 


@® BUILD A QUALITY TAPE RECORDER @ 


Available in 2 or 4 track versions. 


%*& Pre-Built Equipment—6 Valves—Collaro 
Studio Decks—Portable Cabinets with 


Speakers. 
£26 p.p. 8/6. 


TWO TRACK 
PACKAGED DEAL 
OR Deck 10 gns. P.P; 5/-; Amplifier I! gns. & 
P.P. 3/6. Cabinet with Speaker 5 gns. P.P. 3/6 


* FOUR TRACK 999 p.p. 8/6. 


PACKAGE 

OR Deck £13/19/6. P.P. 5/-; All complete in every detail, 
Amplifier 12 gns. PP. 5/6, Hlustrated leaflets on request, 
And Cabinet with Speaker 5 gns. Ideal for portable or domestic 
Pib9 6, equipment. 

MULLARD POT CORES 
LAI 12/6 LA4 12/6 LAQ ... 17/6 LA2503 — 15/- 
LA2 15/- LASER ae 17/6 LAIO ... 17/6 LA2504—‘[5/- 
LA3 19/6 LA6 . 22/6 LA45 ... 15/- LA2505 17/6 


BATTERY 
RECORD PLAYER 
DECKS 


Complete with arm 
and cartridge. Brand 


new fully guaran- 

teed. 

%*% BSR UAI4 4-speed Auto. ......... £5 19 
% BSR UAI5 4-speed Auto. ......... £6 19 


%*& Garrard Autoslim, 


unplugable 
head, Auto. 


4 track record-replay 


Bargain Offer. 


BOOSOAAmR COAe CAR FH 


and specification in our } sinclair TR750 Amplifier (to build) ...00.0. 2), Kes Pevott Star, 45 ri pimn leer. ee. £1 19 
aa catalogue, Sinclair Micro Injector (to build) .............. %& 45 and 33 r.p.m. Star, 9V .......0. £4 14 
Sinclair 10 watt 9 trans. Amp. Kit .......... Ke rpim=\Garrard 6V oe £1 15 
%& PT34, 1kQ|V Stee ee eereeseereeeeeenes £1 19 6 | Sinclair 10 watt 9 trans. Amp. Kit, built. %& SRPIO 4-speed 9 volt £6 5 
He PERE LOT eevteci cc cpisdegisssifeess £2 9 6] Tape Jack Tuner (Full Med. Wave) ... F Aipecd BS R GUT SVE one 
A THES3, 2kQ]V (illus.) Peg Eo oom iene noe a % Autoslim 6/9 vole Autochanger... £8 19 
10K, 10kQ/V* ... £319 6 20-Watt Super Tweeter CT20 settee ence es ger... 
* = 2 20KQ/V Pty Fo hanna! Mixer‘ for Mica/Pu’s ......6. sss. P. & P. 2/6 any of above. 
why LOKSLIV oo. eee eee eeeeee renee ee to 200 Me/s Field/str. Meter .........20.0+-00% 
De MPSS AOE oo cccccessersses £5.19 6 | s-hole Chassis Punch Kit 02020000 
fo--EP30K, SOKQIV™® oo .c.cieceeeseensees £5 10 0 Headphones 2k 12/65 tka eae uo w te “Stren 
SAD OU MSO RADING Brae aetide Hes egns oni cues £8 19 6 a gee ne ATM ve ese ee eee ae 
‘ Searceish aatecne NS- 
PU EP SORSISORNOIV  Vectessicssscsesscecece £810 Of © etal Moxie SHEE Ge Weadsck 
% EPIOOK, 100KQ|V oo... eee £9 19 6 I vevnetic Mono Stethoscope Hedtisct SEO RC Ke aa 
(*Leather Cases Available) peer Sen adcenccne 
=C. anne. ransis or xer. . ereeee Brand new, fully 
Fully Disappearing Car Aerial | 
Test Lead Kit with Pouch .................0.. /6 | guaranteed. 
GARRARD TWO TRACK BATTERY lapactir Substitution BOSA rac oro ieioreiel sith hesitate 22/6 * TWO 
F TAPE DECK ose eet tae with junction box ...... ae TRACK 10 Gne 
é att, HUCCES CE) 15 SR OCR ears ytriees / 3 
Transistor Telephone Amplifier .............. 59/6 FOUR Post d ki 
Two speed two track 9 volt 8+80 Stereo Headphones 62/ wee £1 3.19.6 5). cnet Peppa 
operated. Brand new complete | VIVM Valve Voltmeter ...... £13-19-6 
wih rec/play head” and com ee ee QUALITY MICROPHONES 
bined erase/osc. coil. Supplie 2kQ 4 track: Tape Headivn. 0. cegcsseeevccnnce 15/- Large range of magnetic and crystal micro- 
with cassette and full manual. | 2kQ lin. diam. Mag. Mic, Insert...............- 15/- phones in stock from 8/6. 
£10/10/-. oe: — Caps Seucneaes SSDPAOUATCE CDEC BI: (See Catalogue for full range) 
NEW LO : arphones, Orystal or Magnetic .............. ~ | [00c Crystal stick with Stand .. él’ .2''6 
C lete with Jack and Socket. ; 3 
Wolarnonev Weeoadine Attooumcat ecovaerasendint sf evete 9/6 BM3 Crystal stick with Stand .. £2 9 6 
50-0-50A Edgwise Meter ........ .. 25/= | MC70 Crystal Studio. 2.2.0... eesses £2,252) 50 
6/12V Min. 2p2w 675 ohm Relay.... aA | ual Impedance .,........... 
MICROPHONES Transistor Coil Set with ee Fer: d aie Bre an see eee stick a : ; 
(See Catalogue for details) Circuit 22 py eRe eee at 20/- Adjustable Table Stand (P.P. pa Vs ce 0 
Ads 60 Stick Microphone ...... 19/6 Sin, Heli 15/10 ohm Speaker 22...00LcLLLL) BO/8 | FS3 Telescopic Floor Stand (P.P. 3/6) 55/- 
A abectiocsone: secBac isle iia Coyeel t Rake ond [KOO Kelas Sar aa Cintel All Transistor Counter up to | Mc/s. 
Acos 45 Hand Microphone ...... 19/6 | 3 Transistor mW Superhet Tuner .............. 67/6 PRICE £125. 
Lapel/Hand Microphone ......... 12/6 |} WIRELESS. WORLD 10-TRANSISTOR QUARTZ CRYSTALS 
Be OP HORE oe seae 3g | CRYSTAL CONTROLLED FM TUNER | 100 Ke/s. 3 Pin... 15/-} 10 Me/s. 2 Pin ... 15/- 
LO0C Stick Oa Pola PECOCTCAERO aie All parts in stock. Total cost £8/19/6. P.P. 2/-. | 500 Kejs. 2 Pin... 15/-| 27.255 Mc/s. Radio 
BM3 Stick with Stand ............ Complete with printed circuit & layout diagram. | 455 Ke/s. (AR88) 12/6| Control ......... 15/- 
Lapel/Hand Magnetic (Set of 3 crystals 80/- extra), HRO 456 Ke/s.... I5/—| Twin... Crystals 
MM7I 2k Mag. Mic All parts sold separately—List on request. 5,000 Ke/s. 2 Pin 10/—| 100kc/s.& | mc/s. 22/6 


@ GSI0CS Dektron Display 
Tubes 25/-. Base 2/-. 
GS1I2C Tube 25/-. 

@ 931A Photomultipliers, 
60/-, with base. 

@ 89D (CV2193) Double 


ZENER REFERENCE 
DIODES 


% IN430 8 to 8.8 volt, 0.2% 
stability from -—55°C to 


MI 


6 or 
D.C. 


CATHODEON 2 
CRYSTAL OVENS 


Over 600 frequencies in stock. 
lists free on request. 


Henry's Radio Ltd. 


Latest crystal 
NIATURE 


12 vole A.C./ 
80°C. for 


115 


+100°C 45/- each. 


%& IN249 5.9 to 6.4 volt, 1% 
stability from —55°C to 
+100°C 15/- each. 


Beam ’Scope Tube 59/6. 


303 EDGWARE ROAD, LONDON, . W.2. 


@ 09D (CVI596) 59/6. ae rae PADdington 1008/9 
pet da alee aa piped onl 22/6. : Open Monday to Sat. 9-6. Thurs. | o'clock. 


types in stock. 


116. 


R.S.C. 


LEICESTER BIRMINGHAM 


82 High Street |6 Gt. Western Arcade | 13 Exchange Street | 8-10 Brown Street 
(opp. Snow Hill Stn.) | (Castle Market Buildings) | Savile St. | (Market Street) | 8 
(Half day Thurs.) (No half day) [ st cobnigtr Bay's close <rnieeday) & 602-30b Oldham St. | St. Stn. (No half day) 


NOW, 


BRISTOL 


14, LOWER CASTLE STREET, (Half-day Wednesday) 


~ HI-FI 10 WATT AMPLIFIERS 
BRAND NEW £7 ‘ 19 : 6 


Ex Guitar Amplifiers, 
Carr. 4/64 
A REMARKABLE OPPORTUNITY. Push-pull output. 


Latest high efliciency valves. Dual separately controlled 


inputs for mike and gram. Separate bass and 
treble controls. High-sensitivity. Output for 3 ohm or f 
15 ohm loudspeaker. Guaranteed tested and in perfect 
working order. For 200-250 A.C, mains. 


LINEAR TAPE PRE-AMPLIFIER Type LP/1l. Switched 
negative feedback equalisation. Positions for Record f 
1in., 3fin., 74in: and Playback. EM84 Recording. Level 
indicator. Designed primarily as the link between Collaro 
Tape Transcriptor and high fidelity amplifier but suitable 
almost any Tape Deck. 9 GNS. Send $.A.B. for leaflet. 


= { 
LINEAR 145 MINIATURE 4/5 W. QUALITY AMPLIFIER. | 
Suitable for use with any record playing unit. and most { 
microphones. Negative feedback 12 D.B. Bass and treble } 


controls. For A.C. mains input of 200-250 vy. 50 c.p.s. Out- 
put fo 2/3 ohms speaker. Three miniature Mullard Valves. 
Chassis fully isolated from 


6 axs. 


Size only 6x5 5tin. high, 


mains. Guaranteed 12 months. 


Design of a high quality Radio Tuner (specially suitable 
for use with any of our Amplifiers). Triode Heptrode, 
F changer is used. Pentode I.F. and double Diode Second 
Detector. Delayed A.V.C. W. Ch. Sw. incorporates Gram, 
position, Controls are Tuning, W. Ch. and Vol. Simple f 
alignment instructions. Only 250 v.15 mA. H.T. and L.T.} 
or 6.3 vy. 1 amp. required from amplifier. Size of unit 
approx. 9-6-7in, high. Send S.A.E. fox illustrated leaflet. 
Total building cost of 5 GNS. 
diagrams and instructions 2/6. 


FANE EXTRA HEAVY DUTY LOUDSPEAKERS | 
Total Flux 375,000 lines, Extremely high sensitivity. 
Exceptionally robust 3in. diameter Voice Coil assemblies. 
Impedance 165 ohms. Type 153 15in 40 watts 18 GNS. or 
Deposit 37/9 and 12 monthly payments 81/6. Type 183 
60 watts 48in 24 GNS, Or Deposit 51/= and 12 monthly 
payments 42/9. Send 8.A.E. for leaflet. 


Point-to-point wiring § 


CHASSIS, GOODMANS, W.B., and 
FANE SPEAKERS, LINEAR, LEAK, 
VERDIK, ROGERS, DULCI AMPLI- 
FIERS, GARRARD and GOLDRING | 
TURNTABLES _ CASH or H.P. | 
THE SKYFOUR T.R.F. RECEIVER __ 
A design of & 3-valve 200-250 vy. A.C. mains L and M. waye 
T.R.F, receiver with selenium rectifier, Tt employs yalves 
6K7, SP61,-6V6 and is specially designed for simplicity 
in wiring. Sensitivity and quality are well up to standard. 
Point to Point wiring diagram, instructions and parts list 


1/9. This receiver can be built for a maximum of £4/19/6} 


including veneered walnut cabinet. 


ACOS GP67-2G HI-FI Crystal 


R.S.C. Battery 


Post Orders to R.S.C. (M/C) Ltd., 54 Wellington St., Leeds, 1. 
Trade Supplied. Personal Shoppers to any of Branches below: 


SHEFFIELD | 


OPEN 


| HE-40 De-Luxe 4 Band. 


t for short waves. 


b phone, 


k stand by switch. 


WIRELESS WORLD 


Post Terms. 


R.S.C 


HULL =M’CHESTER 


C.W.0. or C.0.D, No €.0.D. under £1. 
Postage 2/9 extra on orders under £2. 4/6 extra under 
® £5 unless carr. stated. 


LIVERPOOL 


“78 Dale Street 


mins. 


DECEMBER, 1964 
R.S.C. 
LEEDS | BRADFORD 


5-7 County (Mecca) | 56 Morley Street 
Arcade, Briggate. (above Alhambra) 


Leeds, 1 
(No half day) (Half day Wed.) 


trom Lime 


Only 3 pairs of soldered AUDIOTRINE HI-Fl TAPE RECORDER KIT 


joints plus mains. 


GENS. 
Carr. 
17/6. 


253 


143 x 15 


TERY RECEIVERS normally using 2 vy. accumulator. 
and instructions. 49/9 or ready for use 59/6. 


: oxe, COMMUN 
220/240 v. 50/60 ¢.p.s. 


A.C, mains operation, Frequencies 
covered 550 Ke/s. to 50 Me/s, 
continuous, Incorporates din. 
speaker. Slide rule. tuning dial. 
“S$” meter. Internal ferrite 
aerial for medium wave.  Tele- 
scopie whip aerial 59in. 10 section 
Fitted sockets 
for optional outdoor aerial. Head- 
external speaker Socket. 
Other features are electrical band- 
spread tuning, 0-100 logging scale. 
Noise limiter. An Vs@oe ib, 205 
Size approx. 14x8!x5tin. Handsome 
grey crackle finished metal cabinet with chromium fittings, 
Brand new with full instructions manual. Usual guarantee. 
TERMS: Deposit £3/15/- and nine monthly payments 
Cash price ii cleared 

in 3 months. 


oy $24.15.0 


bof 52/3. 


Carr. 
Free. 


Size 8 x 5} X 2hin, 


Build a high quality recorder in the £70 class for only 


Can be assembled 


OR DEPOSIT £2.13.9 


in 1 hour e 
and 12 monthly payments of 44/6 
Send eee for Cash price if settled in 3 months. 


INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR THE 
AUDIOTRINE HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX 7x4in. LOUD- 
SPEAKER. Reel of Best Quality TAPE, Spare Tape Spool, a Portable Cabinet, size approx. 
x 8tin., finished in complementary shades of rexine end Vynair. 
diagram for wiring ampiitier to transeriptor Provided. 


Connection 
FEATURES INCLUDE: 


% 8-SPEEDS > FREQUENCY RESPONSE 50-11,000 c.p.s. 4 SWITCHED NEGATIVE 
FEEDBACK EQUALIZING FOR EACH SPEED % OUTPUT 4 WATTS % MAGIC EYE 
RECORDING LEVEL INDICATOR »%& 3 MOTORS > Fast rewind + 
AND CALIBRATING DEVICE % TAKES FULL 7in. DIAMETER REELS OF TAPE + 
NEGLIGIBLE HUM ~% ENTIRELY EFFECTIVE AUTOMATIC ERASURE. - 


R.S.C. BATTERY TO MAINS CONVERSION UNITS 


Type BMI. An all-dry battery eliminator. Size 5} x 43 x 2in, approx. Completely 
replaces batteries supply 1.4 vy. and 90 v. where A.C. mains 200-250 y. 50 c/s. is available. 
Suitable for all battery portable receivers requiring 1.4 v. and 90 vy. Complete kit with 
f diagram 39/9, or ready for use 46/9. Type BM2. 
120 v. 90 v. and 60 v. 40 mA. and 2 v, 0.4 a. to 1 amp., fully smoothed THEREBY 
COMPLETELY REPLACING BOTH H.T. BATTERIES AND L.T. 2v. ACCUMULATORS 
when. connected to A.C. mains supply 200-250 v. 50’c/s. SUITABLE FOR ALL BAT- 
Complete kit with diagrams 


ICATION RECEIVE 


Supplies 


RS HE-30 4 Band.  Con- 

tinuous coverage 550 
Ke/s. to 30 Me/s. 
slide rule dial. Edgewise “8” 


switch, audio gain, _ selectivity, 
1.0, gain, trimmer, A.V.C./ 
M.Y.C. Switch, _ ANL switch, 
main tuning, bandspread tuni 

Output for h/phones or standar 
speaker, Provides 1.5 watts output. 
Size 15 x 10 x 7?in. For 220/240 y, 50/60 c.p.s, AC. 
mains. A highly efficient reeeiver representing exceptional 


value at only 40 GNS. 7 : 
Post Free. 


ale Deposit £5/4/-, and nine monthly payments of 
i <T - nd 


Cash price if settled in 3 months. : ee 


R.S.C. STEREO/TEN HIGH Valves EZ81, ECC 


QUALITY AMPLIFIER KIT 83, ECCS3, ELS84, 
SL84 Separate 
bass and treble 
controls giving 
cut. and 
“ boost ” Sensi- 


tivity 50.mV. 5 
watts high quality 
output ‘on cach 
channel. . Can be 
used as straight 10 
watt aroplifier. 
ganged volume, ganged 
Output for 


Controls: Stereo/Monaural switch 
treble, ganged bass and balance. 


3 ohms speaker, Point-to-point wiring dia- 3 GNS. 
grams and instructions. Illustration full 

wiring details and priced parts list 1/9. Or : 
supplied assembled and tested 89/6 extra. Carr. 7/9. 


R.S.C. 3 WATT GRAM AMPLIFIER KIT — 
All parts to build a compact, highly — sensitive 
amplifier suitable for any single or autochange- player, 
Size 12 x 23} x 23in. Double wound Mains transformer. 
For 200-250 vy. A.C. mains. Output for 2-3 ohm 
speaker. Volume and tone control with switch. - 


SELENIUM RECTIFIERS 


L.T. Types R.T. Types H.W. 

2/6 v. 4a. H.W... 1/9 120 v.40 mA....... 3/9 
6/12 v. #'a. H.W... 3/9 250 v. 60 mA......, 3/11L 
Following F.W. i 250 vy. 60 mA... 2. - 4/11 
6/12 ve la 250 vy. 80 mA....... 6/11 
6/12 v.2a 250 y. 250 mA..... 11/9 
6/12 v.84 Types Below Contact cooled 
G/12 v. 4a, - 200 v. 60 mA.-HoW.-5/11 
G/N 2 Wea ore aiite meee 14/6 250 v. 70 mA. H.W. 9/11. 
G/J2 v. 6 a. F.W. (Bridge) Types 
6/12 v. lO a 260 v. 50 mA... 8/11 
6/12 v. lb a 250 v. 120 mA..." 10/11 


Cartridges with sapphire 
stylus. Standard replacement. = 5 y 
for Garrard. BSR. and | HEAVY DUTY KIT asics ete pola mbt ASSEMBLED aS EBLE ee 
aes ne 16/9. Acos 6/12 v. variable charge rate | Consisting of Mains Transformer, F.W. CHARGERS car Sen in 
Stereo/) onaura 35/8. up to 6 amps, Consisting of Bridge, Metal Rectifier, well ventilated oh Teck 
Ronetite: Stereo/Monaural Mains Trang. F.W. “Bridge), steel case. Fuses, fuse-holders, gram- } 6-12v.1a, less meter 27/9 dasa Testis 
39/9. _ eer ts Selenium Rectifier, 0-7 amp. | ™&ts. panels, clips and circuit. Carr. f 6-12 y. 2 amp. Fitted plug for 6 vy. or 
TRANSISTOR SALE meter. Variable Charge 3/9 extra. Ammeter and selector 12 “y. charging. 
Mullard OC71 3/9. OC45 [Sclector. Fuses, fuse-holders, | © Y- OF 12 v. L amp............- 22/9 | plug ior 6 y. or 12 v. fused: y 
4/11. O0C44 4/11, OC72 Ppanels, plugs and circuit. | 48 bove with ammeter........ 28/9 | Louvred metal case. Well ventilated 
3/17. OC8I 3/11. 00171 8/9. | Only 59/9. Post 4/6. oe pita seen nent 29/8 | finished attractive ham- BP steel case. with 
Ediswan. “XA101, XA112, Wa OL PeeWee GIDE erin i «aie Ps sis 3 fuer blue, Ready for Grey hammer finish. Ready for use with mains 
XBL13, XB104, | XC101A, ) es f 6 y, or 12 v. 2Qamps............- 35/9 fuse with mains and §- j ounouS lenas Garr, 416 
3/9 ea Postage 6dc for up to TRANSFORMERS (inclusive of ammeter) output leads. Fused, J °2% OUtpe SAGs: 59/9 ace ls ra) 
Sea ransistors 6 v. or 12 v. 4 amps. with C Fi y as F 
TROAN TERR OPE De. 1 200-230-200 ve BO-e/e variable charge rate selector 39/ 3/9, | cost 12/- and 5 raonthly payments of 12/-. As 
JASON F.M. TUNERS RiGee Paes ‘eels ; Only 3/9. | above but tor 6 amp. charging 4 GNS. Carr. 5/-. 
Type FMT1. All parts in- J2 212 Vv 1s a...... 12/9 or Deposit 16/- and 5 monthly payments of 16/- 


eluding Dial, “Escutcheon, |9-9-15 v. 28a....... 


Punched Chassis and Valves. }9-9-15 y. 3 16/9 
Power supply required 180 vy. §0-9-15 vy. 5 ¢ +» 19/9 
25 mA. and 6.3 y. 1.5 a. |0-9-15 ve 6a 23/9 
pee ae » 57 migeteaters 

Type FMT1 .... £6/19/6 0-0-1! 8 lacos ess 28/9 


Type FMP2 £8/19/9.5 is 


jEX GOVT. SELENIUM RECTIFIERS = oe 


12 v. 15 amps. F.W. (Bridge). Only 19/ 9 


EX. GOVT. SMOOTHING GHOKES 

60 mA. 10 h. 400 ohms 3/11. 100 mA. 10 h. 100 ohms. 6/9. 
150 mA, 10h. 100 ohms 10/11. 120 mA, 12 bh. 100 ohms 9/9. 
200 mA, 5-10 h. 100 ohms 11/9. 250 mA. 5h. 50 ohms 10/9. 


TANNOY & WATT RE-ENTRANT LOUDSPEAK- 


ERS. 8 ohms for workshop, factory or outdoor use 25/9 ea. 


14/9 


SPECIAL OFFER I2v 2 Amp. 
Metal Rectifiers — Brand New. 


a9 


3 for mains. 


VALVES 


Full range. Keen prices, 


0-14 a., 0-3 a., 0-7 a. 8/9. 


SENSATIONAL STEREO OFFER 


Complete kit of parts to eonstruct a 3-++3 watt good quality 
stereo amplifier providing realistic reproduction. Suitable 
all stereo pick-up leads. Ganged vol. and tone controls. 
Pre-set balance. For 200-250 vy. A.C. mains ony. Fully 
isolated chassis. 4 GNS. 

Or including Stereo Head 19/9 extra. Carr. 


4/6. | 


a, 
HEAVY DUTY 12 v. 10 AMP. KIT 


Consists of Mains Transformer, F.W. (Bridged) Selenium Rectifier, 
Ammeter, Fuses, Variable Resistor, and Circuit. 
Only £4/19/9, cagr. 10/-. 


CHARGER AMMETERS |R-S.c. BABY ALARM or INTERCOM. UNIT KIT 


For 200-250 v. A.C, 


For 200-250 v. A.C. mains. 
and instructions. 


Includes all parts, diagrams 
High sensitivity. Completely safe, 
: is Controllable at 
3 both ends, 
Housed in two 
- cabinets of 
pleasing design 
89/6. Carr. 5/-. 
Or assembled and 
tested 6 GNS. 


Iiluminated . 


meter. 0-100 logging scale. 
Built in “Q” multiplier aerial 
trimmer, electrical bandspread, 


TAPE MEASURING 


noise limiter, controls are: Function 


irequency (B.F.O.). Band selector,. 


39/9 


i 


-PUSH-PULL OUTPUT 


DECEMBER, 1964 


DERBY 


26 Osmaston Rd., The Spot 
(Half day Thurs.) 


LONDON 


288- Edgware Rd. W.2. 
(Half day Thurs.) 


133 Leith St, 
(Half day Wed.) 


EDINBURGH | 


HIGH FIDELITY 
ULTRA LINEAR 


SIX VALVES EF86, EF86, ECC83, 
807, 807, GZ34. Tone Control Pre-Amp. 
stages are incorporated. Sensitivity 
is extremely high. Only 12 millivolt 
minimum input is required for full 
output. THIS ENSURES THE SUIT- 
ABILITY OF ANY TYPE OR MAKE OF 
MICROPHONE OR PICK-UP. Separate 
Bass and Treble controls give both 
‘lift’? and “cut” with ample tone 
correction for long playing records, An 
extra input with associate vol..control 
is provided so that two separate inputs such as “‘ mike ”’ and gram. etc., can be simultane- 
ously applied for mixing purposes. - AN OUTPUT SOCKET WITH PLUG IS INCLUDED 
FOR SUPPLY OF 300 v. 20mA. and 6.8 v. 1.5 A, FOR A RADIO FEEDER UNIT. Price 
in kit form with easy to follow wiring diagram. 

ONLY Or factory built using latest EL34 output valves and with 12 
Carr. 11 Gns months’ guarantee. 14 GNS. TERMS ON ASSEMBLED UNITS. 
10/-. ® DEPOSIT 33/8 and 9 monthly payments of 33/9. 

Protective Coyer'19/9. Type 807 output valves are used with High Quality Sectionally 
Wound output transformer specially designed for Ultra Linear operation. Negative 
feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL 
TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response + 3 D.B. 30-20,000 e/s. 
Tone Controls + 12 D.B. at.50 c/s. -+ 12 D.B. to —6 D.B. at 12,000 c/s., hum and noise 
70 D.B: down, Good quality reliable components used. Chassis finish gold hammer. 
Overall size 129 x 9in. approx. Power consumption 150 watts. For A.C, mains 200- 
250°v. 50 c/s. Output for 3 and 15 ohms speakers. EQUALLY SUITABLE FOR THE 
CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE FUNCTIONS. IDEAL 
FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELECTRONIC 
ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES, etc., etc. We can 
supply Microphones, Speakers, etc., at keen cash prices or on terms with amplifiers, EXPORT 
ENQUIRIES INVITED. 


poweR |FANE HIGH FIDELITY SPEAKERS 
PACK KITS. : All with “i aber d robust Qin, diameter voice coil assemblies, 
ei 2in. 15 ohms, Cast chassis: HEAVY DUTY, 

; pee Smoother | 122/10 20 watts .. 5 ens. 122/10 20 watts .. 6 gns. 
tas wT. and 122/12 20 watts .. 7 gns. 122/12A 20 watts .. 8 gns. 
Lv. 63 v. 15 | 122/14 22 watts .. 9 gens. 122/14A 22 watts ..10 gns. 
amps. Consists | 122/17 25 watte .. £11 17-6 122/17A 25 watts £12 17 6 


15in. 15 ohms. Cast chassis: HEAVY DUTY. 
152/12 20 w....... 12 ens. — 152/124 20w. 
152/14 27w. ...... 14 gns. 152/14A 27w, .... 15 gens, 
152/17 35w......... 16 gns. 152/17A 35w. .... 13 gns. 
“A” indicates duaj cone type 30-17,000 c.p.s. Send 8.A.E. for 
Jeaflets. Terms available. 


R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIER 


A highly sensitive 4-yalve quality amplifier for the home, small club, ete. Only 50 milli- 
volts input is required for full output so that it is suitable for use with the latest high 
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes, 


of chassis, mains 
Trans. 200-250 v. 
Double. wound, 
Rectifier, Choke, 
Electrolytics and 
circuit. 19/11 


«eee AS Ens. 
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GLASGOW | MIDDLESBROUGH | DARLINGTON 


326 Argyle St, 106 Newport Rd, 13 Post House, Wynd 
(Half day Tues.) (Half day Wed.) (Half day Wed) 


R.S.C. A10 30 WATT AMPLIFIER | R.S.C. All 12-14 WATT AMPLIFIER 


HIGH FIDELITY ES 
PUSH-PULL ULTRA 


LINEAR OUTPUT 
“BUILT-IN ” 
PRE-AMP STAGES 
Two input sockets with associated 
controls allow mixing of “ mike” 
and gram, as in A.10 High sensitivity. 
TIneludes 5 valves ECC83, ECC83, EL84, 
EL84, EZ81. High Quality sectionally 
wound output transformer specially 
designed for Ultra Linear operation. uh 
Reliable small’ condensers: of current manufacture. INDIVIDUAL CONTROLS 
FOR BASS AND TREBLE “ Lift’ and “ Cut.’’ Frequency response + 3 D.B. 30- 
30,000 c/s. Six negative feedback loops. Hum-level 60 D.B. down. ONLY 23 millivolt ° 
INPUT required for FULL OUTPUT. Suitable for use with all makes and types of pick- 

ups and microphones. Comparable with the very best designs, 

For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 mA. and 
6.3 v. 1.5 a. For supply of 2. RADO FEEDER UNIT. Size approx. 12x9x7in. For A.C, 
mains 200-250 v. 50 c/s. Output for 3 and 15 ohms speakers. Kit is complete to last nut. 
Chassis.is fully punched. Full instructions and point-to-point wiring. 8 Gns Carr. 
diagrams supplied (or factory built 51/6 extra) ONLY = 10/- 
Tf required louvred metal covers with 2 carrying handles can be supplied for 18/9, TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send 8.A.E. 
for illustrated leaflet of Cabinets, Speakers, “ Mikes” etc. Cash or Terms. 


R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER 


A Multi-Purpose High Fidelity, High Output Unit for Vocal and instrumentalist Groups. 
Incorporating two 12in. heavy duty 25-watt high flux (17,000 lines) loudspeakers with 2in. 
diameter pole pieces (total flux 220,000 lines). Designed for efficiently handling more than 
full output of amplifier at frequencies down to 25 c.p.s. One speaker has an aluminium 
speech coil and dual cone to extend frequency up to 17,000 c.p.s. ; j 
Heavily made cabinet of convenient size 28x15 x13in. has an exceptionally attractive 
covering in two contrasting tones of Vynair. For 200-250 v. 50 c.p.s. A.C. mains operation. 
EMINENTLY SUITABLE FOR BASS, LEAD or RHYTHM GUITAR AND ALL OTHER 
MUSICAL INSTRUMENTS. Four jack socket inputs and two independent vol, controls for 
simultaneous connection of up to four instrument pick-ups or microphones. 

Separate bass and treble controls providing more fhan adequate ‘** Boost’ or ‘‘ Cut 
Level frequency response throughout the audible range. : 

391 Gns Or DEPOSIT £4/3/- and 12 monthly payments 
2 * Carr. 17/6. of £3/9/11. 

Supericr to units at;twice the cost. Send $.A.E. for illustrated leaflet. 


G.5. GUITAR AMPLIFIER 


5-watt high quality output. Incorporating 
high flux 12in, 10 watt, 12,000 line loud- 
speaker. Sensitivity 30 m.v. High 
impedance jack input. Handsome strongly 
made cabinet (size 14 x 14x 7in. approx.) 
finished in contrasting shades of Rexine 
and Vynair. 200-250 A.C, mains operation. 
£9/1 9/6 Carr. Send - S.A.E. 

7/6 for Jeaflet. 
Or DEPOSIT 22/3 and nine monthly pay- 
ments of 22/8. 


MICROPHONES. 


Full range 


R.S.C. BASS-20 GUITAR AMPLIFIER 
With din. 30 watt heavy duty speaker. 
Robust Rexine covered cabinet. Only 
29: Gns. Send 3.A.E. for leaflet. 

LINEAR TREMOLO/PRE-AMP. UNIT 
Designed for introducing the Tremolo 
effect to any amplifier fitted with a reserve 
power supply point for smoothed H.T. and 
6.3 v. A.C, This applies to practically all 
amplifiers of our manufacture and to those 
of several other manufacturers. The unit 
plugs into power supply point and any 
input socket or amplifier. Controls are 
Speed (frequency of interruptions). 
Depth (for heavy or light effect). Volume, 
and Switch Three sockets are for 2 inputs 


Separate Bass and Treble controls are provided. 
equalisation. Hum-level is negligible being 71 D.B. 
down. > 15 D.B. negative feedback is used. H.T. 
of 300 v. 26 mA. and L.T, of 6.3 v. 1.5-a. is available 
for the supply of a Radio Feeder Unit or Tape Deck 
pre-amplifier. For A.C. mains input of 200-250 y. 
50 c/s. Output ior 2-3 ohms speaker. Chassis is not 
alive. Kit is complete in every detai] and includes 
fully punched chassis (with baseplate) with the blue 
hammer finish and point-to-point wiring diagrams 
and instructions. Exceptional value at only £4/15/- 
or assembled ready for use 25/- extra. plus 3/6 car- 
riage. Or deposit 22/- and five monthly payments of 2) 


R S.C ni T R ANS FO R M E RS Fully Guaranteed. Interleaved & Impregnated, 


MAINS TRANSFORMERS. Primaries 200-250 v. 50 ¢/s. 
FULLY SHROUDED. UPRIGHT MOUNTING. 
250-0-250v. 60mA., 6.3 v. 2 a. 0.5-6.3 v. 2a. 24-3-3in. -1'7/11 


250-0-250 v..100 mA., 6.3 v. 4 a., 0-5-6.3v. 3 a..... 28/9 
300-0-300 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a... 28/9 
300-0-300 v. 130 mA,, 6.3 v. 4a. ¢.t., 6.3 v. La. For 
Mullard 510 ‘Amplifier’. occ. tec ccs peace cee 5/9 
350-0-350 v. 100 mA., 6.3 v. 4 a,, 0-5-6.3.v. 3a... 29/9 
350-0-350 v. 150 mA., 6,3 v, 4 a., 0-5-6.3 v. 3a..... 37/9 
425-0-425 v. 200 mA., 6.3 v.4a.,0t., Ov. 3a..... 57/9 


425-0-425 v, 200 mA., 6.3 v.40, 6.3 v.4a,,5v.3a. 59/9 
450-0-450 v. 250 mA., 6.3v.4a. OT. 5 v. 3a..... 6 
TOP SHROUDED DROP-THROUGH TYPE 

250-0-250 v. 70 mA., 6.3 v. 2 a., 0-5-6.3 y. 2a..... 
250-0-250 v. 100 mA., 6.3 V. 3.5 al.cc. see ce eee 
250-0-250 v. 100 mA., 6.3 v. 2 a., 6.3 v. La... 


250-0-250 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v., 3a... 
~ 44., 0-5-6:3 v. Sa..... 
300-0-300 v. 130 mA,, 6.3 v. 4 a., 0-5-6.3 v. 1 a., 


suitable for Mullard: 510 Amplifier.......... 
350-0-350 v. 100 mA., 6.3 v. 4a., 0-5-6.3.V. 3 a..... 
350-0-350 v. 150 mA., 6.3 y. 4a., 0-5-6.3 v. 3a..... 
MIDGET CLAMPED TYPE. Primaries 200-250 v. 
250-0-250 v. 60 mA., 6,3 v.2a.,2x2x2hin....... 12/9 
250 v. 60 mA., 6.3°-v, 2a. Size 2x2x2tin....... 11/9 
FILAMENT TRANSFORMERS 12 y..1 a......... 7/9 
6.3.v. 1.5 a.. i 6.3 V.8 d& pee »» 8/11 


6.3 v. 2a, 


6.3 v. 6 a. 17/9 
12 v. 3a. or 24 v.15a 17/9 
AUTO (Step Up/Step Down) TRANSFORMERS 

50-80 watts 110-120 v./230-250 v. 
150 watts 110-120 v./200-250-y. ... 
250 watts 110-120 y./200-250 v... 


OUTPUT TRANSFORMERS 

Midget Battery Pentode 66.1 for $84, ete. ........ 4/6 
Small Pentode 5,0009 to8Q .... + VEN athe scare 3% «. 4/6} 
Standard Pentocde 5,0000 to3Q .,...... it See se 5/9 
Standard Pentode7,000Q to8Q 2... .... cee eee eee “5/9 


These give full Jong playing record 


/- ior assembled unit. 


Push pull 8 watts EL84 to 30 or 15Q ....e eee eee 
Pusk pull 10-12 watts 6V6 to3Q or15Q .. alta’ e Bist 
Push pull 10-12 watts to match 6V6 to 3-5-8 or 1 
Push pull EL84 to 3 or 15Q 10-12 watts ........-- 
Push pull Ultra Linear for Mullard 510, ete........- 
Push pull 15-18 watts, sectionally wound 616, 


KTG6 ete, s foR SOF TS Os wis ks eee ees eee ccen 29/9 
Push pull 20 watt high-quality sectionally wound, ' 
EL34, 6L6, KT66, ete., to 3 or 15Q fully shrouded 49/9 
MICROPHONE TRANSFORMERS 
120-1 High quality, clamped .......0sseeesngesenee 8/9 
SMOOTHING CHOKES 


250 mA., 5 H.,1009 11/9 
150 mA., 7-10H,2500 11/9 
100 mA., 10 H., 2002 8/9 


80 mA., 19 H., 3500 5/6 
60 mA., 10 H., 4009 4/11 
1 amp. 0.59 L.T. type 6/6 


AUDIOTRINE HIGH FIDELITY SPEAKER SYSTEMS 
Designed to provide a e 

smooth frequeney response 
from 40-20,000 ¢.p.s. con- 
sisting of 12in. 12,000 line 
15 ohm speaker. Crossover 
Unit and Tweeter. Highly 
recommended for use with 
any High Fidelity Ampli- 
fier. 10 Watt Unit 
£4/19/6 or Deposit 11/3 
and nine monthly pay- 
ments of 11/8. 20 Watt 
Unit £6/19/9 or Deposit 
15/9 and nine monthly 
payments of 15/9. 


Ro 


——— ee a —. 
GL3A MINIATURE 3-WATT GRAM. AMPLIFIERS. For 


200-250 v. 50 e.p.s. A.C. mains. Overall size only 11} x 
24 x 2hin. Fitted Vol. and Tone Controt with mains switch. 
Designed for use with any kind of single player or record 
changer unit. Output for 2-3 ohm speaker, Only 59/6. 


from 12/9. Also Desk & Floor Stands 


R.S.C. SENIOR 15 WATT LEAD OR RHYTHM GUITAR AMPLI- 
FIER... High-fidelity push-pull output. Separate bass and treble 
** cut”? 
~ jnputs so that two instruments or “ mike ’’ and pick-up can be 
used at the same time. 
loudspeaker with cast chassis is used. 


19 Gns finished as G5. Model. 
s 


and Foot Switch. Only 4 Gns. 


and *‘‘ boost *’ controls. Twin separately controlled 
A heavy duty 20 watt high flux 12in. 
Cabinet is well made and 
Size approx. 18 x 18 x 8in. 
or DEPOSIT 39/11 and 12 monthly payments 


33/4. Carr. 10/-. Send 8.4.2. for leaflet. 


LOUDSPEAKERS IN CABINETS 
12in, 10 WA Walnut 
Veneered Cabinet size 15 x 15 x 
8in. approx. High quality 12in. 
10 watt 12,000 line speaker, 
3 ohms or 15 ohms £4/19/6 
Carr, 5/-. Or Deposit 11/3 
and nine monthly payments 
11/3. 12in. 20 WATT. High 
Quality 15,000 line i/speaker 
15 ohms in Cabinet finished as 
above. Size 18x 18x 8in. 
£7/19/6. Carr. ) or Deposit 
17/9 and 9 monthly payments of 1'7/9. 
1din. 80 WATT. Heavy Duty High 
Flux Speaker. Suitable for BASS 
GUITAR. Cabinet 2421 « 1din. 
Heavy construction covered in attrac- 
le heey and Vynair in two con- 
rasting tones of grey. Only + GNS. 
Or Deposit 43/- and 12 Sak aie 
payments 34/- — Full range of cabinets 
stocked. 


Sa 


R.S.C. COLUMN SPEAKERS 
Cabinet finish polished walnut veneer, or 
two tone Rexine Vynair, Ideal units for 
vocalists and public address systems, 
Type C58 20 watts 15 ohms. Fitted 
ve 8in. high flux P.M. Speakers. 


12 SNS. Gor. 10). 


Size appzox. 42in.xJ0in.x din. Or 
Deposit 34/5 and 9 monthly payments 
of 34/5. 

Type C57 as above model but 15 watts 
rating and ineorporating five elliptical 
speakers with an overall size of approx. 


2Gin. x 9in. x 4in, Carr. 

9 gns. oi" 
Or Deposit _2i/- and 9 monthly 
payments 20/11. 
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INTRODUCING THE R.S.C. STEREO/20 HIGH FIDELITY AMPLIFIER 


PROVIDING 10/14 WATTS ULTRA LINEAR PUSH-PULL OUTPUT ON EACH CHANNEL 


SUITABLE for “ MIKE,” GRAM. RADIO OR TAPE. 
INTENDED FOR THE HOME OR STUDIO BUT 
SUITABLE FOR LARGE HALLS OR CLUBS: 
Based on a current Mullard design and employing valves 
ECC83, ECC83, ECL86, ECL86, ECL86, ECL86, EZ81. 
Output transformers are high quality sectionally wound 
to.required specification. Output matchings for 3 and 
15 ohm speakers on each channel. 
FREQUENCY RESPONSE + 2dB. 
HUM LEVEL 65dB down. 
SENSITIVITY: 15 millivolts maximum, 
HARMONIC DISTORTION (each channel) 0.2%. 
For operation on 200/250v. A.C. Mains, 


Features include: f s 
% Three-position tone compensation switch, 
% Stereo/Mono switch so that peak monaural output 
of 28 watts can be obtained. X 
% Separate. Bass ‘lift *? and ‘‘ cut ”? and treble ‘* lift 
. and ** cut ’’ controls. 
%* Neon panel indicator. 
+ Handsome Perspex Frontplate. 
Send S.A.E, for illustrated leaflet, 
Carr, 


Complete set of Dae with 

oint to point wiring diagrams 

12 gns. 10/-. ae instructions, or Factory 
assembled, tested and supplied with our usual 12 months’ 
guarantee for 16 gns. or DEPOSIT 37/9 and nine 
monthly payments of 37/9. Protective wooden cabinet 
covered in pleasing shade of leathercloth and_ fitted 
carrying handles and plastic feet 59/9 extra or DEPOSIT 
6/9 and nine monthly payments of 6/9. 


THE AUDIOTRINE 3D/1 


30-20,000 c.p.s. 


AUDIOTRINE EQUIP- 
MENT CABINETS 


Size 36 x 15 x 18in. 
Beautiful walnut ven- 


—————— 


R.S8.C. STANDARD BASS REFLEX CABINET. For 12in, 


Loudspeakers, acoustically lined and ported. Size 20in. x eered finish. Elegant 
14 x 13in. Beautiful walnut veneer finish. Especially A complete three diaphragm contemporary, design. 
recommended for use with Audio- : high fidelity loudspeaker unit Robust construction. 


trine Speaker System £5/19/6. Set 
of four legs can be supplied with 
brass ferrules for 19/6. 
AUDIOTRINE CORNER CONSOLE 
CABINETS. — Strongly made. 
Beautiful polished walnut veneered 
finish. Pleasing design. 

JUNIOR MODEL. To take up to 
8in. speaker. Size approx. 20 x 
11 x 8in. Only 49/9. 
STANDARD MODEL. 
up to 1l0in. speaker. 
18 x 18in. £4/11/9. 
SENIOR MODELS. To take up to 
12in. speaker and with Tweeter 
cut-out. Sizze approx 30x30x 
15in. (Recommended for use with 
Audiotrine speaker system). 


To take 
Size 27 x 


HF1012. 


designed to occupy a minimum 
of space. Depth is only approx. 
6in. Height 24in. Width 1éin. 
This has been made possible 
by the latest developments in 
loudspeaker design, The 12in. 
cast chassis. Bass unit has a 
resonant frequency which is 
extraordinarily low. It has a 
second diaphragm which ex- 
tends the frequency range to 
17,000 c.p.s, A further speaker 
operates only on the middle 
frequencies and ensures a smooth 
response from 40-17,000 c.p.s. 
Rating 20 watts. Imp. 15 ohms. 
Cabinet finish is either polished 


7? Gus. 


10 watts rating. Where a really good quality 
speaker at a low price is required, we highly recommend this 


or terms. 
W.B. ‘‘ STENTORIAN ” HIGH FIDELITY P.M. SPEAKERS 


unit with an amazing performance. £4/12/-, Please state 


whether 5 ohm or 15 ohm required. 


BASS REFLEX CABINET. Designed for above speaker. 
Polished walnut veneer 


Acoustically lined and ported. 
finish. Size 18x12 10in. 


R.S.C. 


TEST METERS 


Strongly made. 
appearance. Ensures superb reproduction for only £3/19/6. 


, BRISTOL, BIRMINGHAM, DERBY, DARLINGTON, EDINBURGH, GLASGOW, HULL, 
MANCHESTER, 


BRADFORD 
LEICESTER, 


Handsome 


LEEDS, 


2,000 OHMS PER VOLT 
MODEL TP-10, Reads A.C. 
and D.C. volts up to 1,000; 
D.C. current to 500mA; Res- 
sistance to 1 Meg.; Capaci- 
tance to luF; Decibels from 
—20 to +36; Output jack 


LIVERPOOL, 


LONDON, 


LOUDSPEAKERS. 2tin. to 18in. at keen prices. 12in. 
6-8 watt 3 ohms 29/11. 12in. 10 watt 12,000 lines 3 ohms 
or 15 ohms. 59/9. TWEETERS. 4in. R.A. 3 ohms 25/9. 
R.A. 15 ohms 25/9. W.B. 15 ohms. 32/3. Fane 15 ohms. 
Pressure type £3/15/-. Eagle CT 10 15 ohms 27/6. 


at! 1 gins. 


Uncut removable base- 
board. Depth above 
baseboard 5}in. 

* Only 123 gns. Carr..15/- 
Terms: Dep. 29/9, and 
9 mthly. pymts. 29/9. 


R.S.C. JUNIOR HI-FI REPRODUCER. ) 
The very latest Goodmans Axiette 8 High Fidelity 
loudspeaker (retailing at £5/5/7) fitted in a specially 
designed Bass Reflex cabinet size 12in. x 18in. x 10in. 
Acoustieally lined and ported and finished in polished 
walnut veneer. Matching impedance 15 ohms. Fre- 
quency range re ot cae le cea 6 watts 
nominal. - Ideal for Stereo. Carr. is 

Deposit £1 and 9 monthly payments of £]. £8-1 9-6 


TRANSISTORISED SOUND MIXER 


Enables mixing of up to 
4 inputs, i.e. mic, tape, 
gram., tuner, etc., into 
single output. Compact 
and completely self-con- 
tained, uses standard 9 y, 
battery. Four standard 


jack inputs. } 49/6 


PRICE 


——————————T, 
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walnut veneer, or leathercloth to match stereo/20 cabinet. 
Highly recommended for any Stereo or 

Mono amplifier. Surely the best value ever 
Or Deposit 25/9 and nine monthly payments of 25/9. 


MIDDLESBROUGH, SHEFFIELD 


20,000 OHMS PER VOLT 
MODEL TP-5S. Reads vol- 
tages up to 1,000 D.C, at 
20,000 ohms per volt and 
A.C. at 10,000 o.p.v.; D.C. 
current to 500mA; Resistance 
to 10 Megs.; Capacitance to 
0.1uF; Decibels from —20 to 


MOVING COIL OMNI-DIRECTIONAL 
50K IMPEDANCE MIKE. 
plated with diecast frame, 


99/6. (Post 2/6.) 


MOVING COIL 50K IMPEDANCE 
STICK MIKE, A superb job. 75/-. 


Chrome 
ONLY 


(Post 2/6.) 


for Audio measurements, 
Size: 3ix5xltin. £3/19/6. 


+36. Size: 3% x 53% (#in. 
£5/19/6. 


R.C.A. TYPE AR.88D. RECEIVERS. BRAND NEW 
in makers cartons with spares. £85. Carr. 30/- 


MOVING COIL STICK MIKE, com- 
plete with heavy desk stand, and 
screened lead. ONLY 59/6. (Post 2/6.) 


ACOS 39/1 STICK MIKE with 
screened lead and table stand. 
ONLY 32/6. (Post 1/6.) 


TRANSISTORISED 
INSULATION TESTER 
One handed operation, no 
cranking of generator 3 test- 
ing voltages 100, 250 and 500, 
to measure up to 500 Megohms, 


VALVE VOLTMETER 

D.C. Input Impedance 11 Megohms. 
7 Voltage ranges, D.C. to 1,500, 
A.C. to 1,500 R.M.S., 4,200 Peak 
to Peak, Resistance .2 ohm to 1,000 
Megohms, Centre zero setting for 


CRYSTAL DESK MIKE with 
screened lead and built-in 


Complete beet oiybares eae receiver alignment. Complete with | stand. ONLY 15/-. (Post 
ONLY £1°7/10/- Tus. A.C./D.C. probe and leads. Full | 1/6.) 

trated details ou request illustrated details on request. ONLY 

i “f £13/19/6 (Post 3/6d.). 


VARIABLE VOLTAGE 
TRANSFORMERS. Fully 
shrouded. Input 230 v. A.C. 
50/60 cycles. Output 0-260 v. 
2.5 amps. type £5/17/6. 5 amps. 


ADJUSTABLE MIKE 
STANDS with heavy bases, 
and plated stems, Table 
type 29/6. Floor type 59/6. 


“ 


HIGH FREQUENCY A.C, 
VOLTMETER. A First Grade 
Moving Iron Instrument with 
6in. Mirror Scale, reading up 
to 150 v. A.C. at 400 and 


30,000 OHMS PER VOLT 
MODEL 500. Reads voltages 
up to 1,000 D.C. at 30,000 ohms 
per volt and A.C. at 15,000 


o.p.v.; D.C. current to 12 amps. | 1,200-2,400 cycles. In sub- 15 OHMS P.M. SPEAKERS. 
Resistance to 60 Megs.; Decibels stantial Oak case with Special Heavy Duty 12in,, type £9. 10 amps. type £16/10/-. 
from —20 to +56; Incorporates oper vee eo £515), ee ee Portabie 2.5 amps type with Out- 
internal fi - + X 82 Xx 5gin. ade for arfedale — 2 in. t Voltmeter £9/17/6. 
ka ate t of nee the Air Ministry by Everett for Lead Guitars, $10/10/-. ot d A / ‘ ly 

ung oF cirec’ shorts and | Bdgcumb, and in perfect Whariedale WI5EG  1bdin, rand new Import sUMyseuabat: 
a aes condenser for A.F. | order, Brand New and Un- for Bass Guitars, £17/10/-. | teed. Immediate delivery and 
output measurements, Size used. ONLY §5. Can also be 12in. wedge type speaker . f 
3% x 6f x 23in. $8/19/6. | supplied for 50 cycles, use cabinet, £2/17/6. (Please | SCFVICe. Mustrated details on I 

either 0-150 or 0-300 volts. add 5d/- carr. all items.) request, q 


LINEAR AMPLIFIERS 


LG34, 4 watts, size 8} x4) x2hin. high. £5/5/-. L45A 5 watts, size 7x7 x din. high, 
£5/19/6. Protective cover, 12/9. 5/55 5 watts stereophonic, size 103 x 8 x 6in. high, 
£12/12/-, cover with carrying handles 25/-. “ Diatonic”’ 10 watts H-F Ultra Linear 
Push-Pull, size 9x7x6tin. high, £12/12/-. Cover with carrying handles, 19/6. L1/10 
10 watts Hi-Fi Ultra Linear, size 9x7 x din. high. £13/198/-. Cover with carrying handles, 
19/6. “ Conchord ” 30 watts Hi-Fi Ultra Linear, size 12} x 9 x 7iin. high. £16/16/-. Cover 
with carrying handles, 25/-. L50 50 watts Hi-Fi Ultra Linear, size 14 x 10 x 8in. high. £23/2/-. 
Cover with carrying handles 32/6. All ampiifiers for normal A.C, mains, and ex stock. Details 
on request, 


HETERODYNE FREQUENCY METERS TYPE LM14 


Frequency range 125-20,000 ke/s. in 2 bands. This is the United States Navy Mode 
of the well-known BC221 Frequency Meter, but has many additional features which 
increase its usefulness. Voltage stabilisation circuits and Crystal control ensure extreme 
accuracy and in addition it is fitted with an Internal Modulation switch to allow use as a 
Signal.Generator, Size only 83in. x 8in. x 8}in. Brand New. £25. 


DOUBLE BEAM OSCILLOSCOPE TUBES TYPE CV 1596. Equivalent to Cossor O9D, 
Brand new in Makers’ Crates, 25/- (Carriage 5/-). 


HARRIS ELECTRONICS (LONDON) LTD. 


138 GRAY’S INN ROAD, LONDON, W.C.I Telephone TERminus 7937 


Please include carriage costs on ALL items. Open until | p.m. Saturdays. 
We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross. 


“ Tripletone ’’ Convertible Amplifier, size 10 x 3 x 
4tin. high. 4 watts output matched for 2-3 ohms, 
OR 2 amplifiers can be coupled together for 
STEREO, £6/19/6 each. 

“ Tripletone” F.M. Tuner, size 11x 6 3in. high, 
Coverage 86-104 me/s, £18/19/6 (unpowered), 
or £15/14/6 (self powered). Details on request. 


DECEMBER, 1964 


Valve line-up ECC85, 
ECH8!, EF89, EABC80, 
EL84, EM8!, EZ80. 


Three Waveband and Switched 
Gram positions. Med. 200- 
550 m. Long 1,000-2,000 m. 
VHF/FM 88-95 Me/s. Philips 
permeability tuning insert on 
FM and combined’ AM/FM 
IF transformers, Latest 
circuitry including AVC and 
Neg. Feedback. Three watt 
output. Sensitivity and re- 
production of a very high 
standard. Chassis size 131 x 64in. 
Height 7}in. Edge illuminated glass 
dial 11} x 3tin, Vertical pointer. 
station names, 
200/250 y. operation. 


Magic-eye tuning. 


12in. R.A. 30, 


CO-AX 80 ohm CABLE 
High grade low loss Cellular Air Speed 
Polythene—tin. diam, Stranded Cond. 
Now only 6d. yard 
BARGAIN PRICES—SPECIAL LENGTHS 
20 yds. 9/-, P. & P. 1/6. Coax. Plugs 1/-. 
40 yds. 17/6. P. & P. 2/-.. Sockets 1/-. 
60 yds. 25/-.. P. & P. 3/-. Couplers 1/3. 


NEW ALL 
BOXED VALVES GUARANTEED 
174 3/6 | EF86 8/6 |) PCL83 10/6 
1R5, 185 6/- | EL33 12/6 | PCL84 10/- 
384, 3V4 7/- | EL34 12/6 | PCL8d 11/6 
ECC81 EL84  /- | PL36 10/6 
Boces by). EY51 9Q/-| PLS1 9/6 
ECC83 EY86 9/- | PL83  g/- 
ECL80 9Q/- | EZ8l 7/- | PY33 10/6 
ECL82 10/- | GZ32 9/6 | PY82  ¥/- 
ECL86 10/6 | PCC884 §/- | U2 10/6 
EF80 7/6 | PCF80 §/- | UL84 ~ g/- 
TRIMMERS. Ceramic (Cow pression Type)— 


30 pF., 50 pF., 70 pF. 9d.; 100 pF., 150 pF., 
1/3; 250 pF., 1/6; 600 pr. 1/9. 

PHILIPS Bee Hive Type (cone. air spaced) — 
2-8 pF. 1/-; 30 pF. 1/-. 

METAL RECTIFIERS-STC, Types—RM1 
4/9; RM2 6/6; RM3 7/6; RM4 16/-; 
RMb 21/-; RM4B 17/6; Mullard BY 100 10/6. 
JACK PLUGS—2}in. Jgranic type 2/6; 
Screened ditto, 3/8; lin. Screened 2/3; 
Transistor type Min. & Sub.-min. 1/3. 
JACK SOCKETS—Moulded Igranic type, 
open 3/6, ditto, closed 4/-, Pax, type open 
2/6, ditto, closed 8/-, Transistor type 
closed, Min. & Sub-min. 1/6. 

PHONO PLUGS 9d. Phono Sockets (open), 
9d Ditte~ (closed), J/-, Twin’ Phono 
Sockets (open), 1/3. 

GRUNDIG CONTINENTAL. 3 p. or 5 p. 
plug, 3/6. Sockets, 1/6. 

WAVECHANGE SWITCHES. 1 p. 12-way, 
2p. 2-way, 2 p. 6-way, 3p. 4-way, 4 p, 2-way, 
4 p, 3-way, long spindle, 3/6 ea. 

STYLUS REPLACEMENTS, Diamond Styli 
for L.P. or Stereo, for all pep. types, BSR, 
Collaro, Garrard, etc., 11/3 ea. Gtd. 
12 mths. SAPPHIRE ditto, 5/3 ea. Comp, 
range in stock. 


7 VALVE AM/FM RADIOGRAM CHASSIS 


Horizontal 
Gold on brown background. i 
Circuit diagram now available. 


Aligned and tested ready for use £1 3 . 10 2 0 Carr. & Ins. 7/6 


Complete with 4 Knobs—walnut or ivory to choice. Indoor FM aerial 3/6 extra. 
3 ohm P.M. Speaker only required. Recommended Quality Speakers 10in. Rola 2'7/6, 
-. 12in. R.A. with Tweeter, 42/6. E.M.I. 13} x 8in., 3'7/6. Carr. 2/6. 


WIRELESS WORLD 


A.C, 


TRANSISTOR COMPONENTS 


Midget I.F.’s—465 Ke/s, 74in. 


Diam aca solene tae 5/6 
Osc. Coil M/W in. dia.... 5/3 
Ose. CoiliMi&ake Week 5/9 
Midget Driver Trans. 3.5:1 6/9 


Midget Output Trans. Push 

Pull—3 ohms ........... ewes 
Elec. Condensers—Midget Type 
| mfd., 50 mfd. ea. 1/9, 100 mfd. 


2/-. 12 v. wkg. 
Condensers 150 v. working: 
0! mfd., .02 mfd., .03 mfd., 


.04 mfd. 9d., .05 mfd., .1 mfd. t/-. 
25 md. 1/3; .5 mfd. 1/6, etc. 
Midget Tuning Condensers 
J.B. “‘OO ”’ 208 pf. and 176 pf. 
8/6; ditto with trimmers 9/6. 
JB 220 pf. and 105 pf. conc. slow 
motion 10/6. 363 pf. single 7/6. 
Sub. Min. Zin. Dilemin 100 pf., 
300 pf., 500 pf. 7/- each. 

FERRITE AERIALS. M. & 
L.W. car aerial coil 9/3. 

Midget Vol. Control with edge 
control knob. 4 K/ohms, with 
switch, 4/9. Ditto less switch 3/9. 
Speakers: P.M.: 2in. Plessey 
75 ohms 15/6. 2tin. Continental 
8 ohms 13/6. 7 x 4in. Plessey 
35 ohms 23/6. 24in. Continental 
8 ohms 13/6. 


SOLDERING IRONS. Mains 200/220v. 
or 230/250v, Solon 25 watt Inst., 22/6. 
Spare Elements, 4/6. Bits, 1/-. 65 watt, 
27/6, ete. 
ALUMIN. CHASSIS. 18g. Plain Undrilled, 
folded 4 sides, 2in. deep, 6in. x 4in., 4/6, 
8in. x 6in., 5/9, 10in. x 7in., 6/9, 12in, x 
6in., '7/6, 12in. x 8in., 8/-, ete. 

ALUMIN. SHEET. 18g. Gin. x 6in., 1/-, 


Gin. x 9in., 1/6, 6in. x 12in., 2/-, 12in, x 
12in. 4/6, etc. 


with gain control. 


CONTROL PANEL EIT 
and llin. « 4in. eseutcheon panel. 


2-VALVE PRE-AMP, UNIT 


Complete Kit £5/19/6. Carr. 3/6. 


6 VALVE AM-FM TUNER UNIT 


Med. and VHF 190 m.-550 m., 85 Mc/s-103 Mc/s, 6 valves and metal rectifier. 
Self-contained power unit, A.C. 200/250 v. operation. Magic-eye indicator, 
3 push-button controls, on/ofi, Med.; VHF. Diode and high output sockets 
1 Illuminated 2-col. perspex dial 114 x 4in. 
size 11§ x 4 x 53in. A recommended Fidelity Unit for use with Mullard 
3-3’ or ‘*5-10’’ Amplifiers. Available only at present as built-up 
units, aligned and tested ready for use. Bargain Price £12/10/-. Carr. 5/-. 
We hope to produce this popular unit in kit form very shortly. 


MULLARD ‘3-3” 
AMPLIFIER. 3 VALVES 3 WATT 


MULLARD “5-10 * AMPLIFIER. 

5 valves 10W. 3 and 15 ohms output. 

Mullard’s famous cireuit with heavy duty wtra-iinear 
quality output transformer, Basic amplifier kit price 
£9/19/6. Carr. & Ins. 7/6, 


Bass, Treble and Volume control with 4-position selector switch for radio, tape and p.u. 


Amplifier Kit and Control Panel Kit £11/19/6. Ditto ready wired £14/19/6. 


Based on Mullard’s farmous 2-vaive (2 xX EF8@) ‘circuit with full equalisation, with volume 
bass, treble, and 5-position selector switch. Size Qin. 


Ready built £7/19/6. 


Chassis 


HI-FI 


3 ohm and 15 ohm Output. 
Hi-Fi quality at reasonable cost. Bass 
Boost and Treble controls, quality 
sectional output transformer, 40, ¢/s- 
25 ke/s, + 1 dB. 100 mV. for 3W., less 
than 1% distortion. Bronze escutcheon 
panel. Power take-off available. 
Complete Kit only £6/19/6. Carr. 5/-. 
Wired and tested 8 gns, 


Ready: Built 114 Guns, 


x 6in. x 2hin 


5 


_ We manufacture all types Radio 
_ Mains, Transf. chokes, Quality 


O/P Trans., etc. Enquiries invi- 
ted for specials, prototypes for 
small production runs. Quota- 
tion by return. 


RECORDING TAPE 


American Columbia (CBS) 
Premier quality tape at NEW RE- 
DUCED PRICES. A genuine recom- 
mended Quality Tape—TRY IT Brand 
new, boxed and fully guaranteed, 
Fitted with leader and stop foils. 


Standard Double Play 
bin. 600ft. 13/- 1,2008t. 31/6 
bitin. 900%t. 16/- 1,800ft. 37/6 
jin. 1,200ft. Q1/- 2,4008t 47/6 
\ Long Play Post & Pack per 
9 Din. 900ft. 17/6 reel, 1/- plus 6d. 


f 5jin. 1,200f. 19/6 


ea. for additional 
4 7in. 1,800%. 28/6 


reels, 


T. 3 Mnfrs,’ surplus 7in. 
12/3; Sin. Q/-; din. Q/-; 3in. 1/3; 
| Plastic spool containers, 


din. 1/9; 
f Sin. 2/-; 7in. 2/3. ; 


SPEAKERS P.M. 3 ohms, 
3in. Goodmans 16/6. 
6in. Elac 16/6. 


23in. EMI, 
5in. Rola 
7 x 4in. Good- 
mans 15/6. 8in. Rola 19/6. 10in. Elac 
25/-. 10 x 6in. Goodmans 22/6, 2kin. 
E.M.I. Tweeter, 22/6. 13hin. x 8in, 
E.M.I. (Ceramic Magnet) 37/6, 


ENAMELLED COPPER WIRE—tiIb. reels 
14g-20g 2/6; 22g-282, 3/-; 30g-34g, 3/9; 
30g-38g, 4/3; 39g-40g, 4/6, ete. 


TINNED COPPER WIRE 16-22¢., 2/6 ib. 
VALVE HOLDERS—Int. Oct. §d. Nylon 
or Ceramic, B7G, B9A unskirted, 9d. B7G 
B9A skirted ]/- each; B7G with Can 1/6; 
B9A with Can, 1/9, etc, 


KNOBS—Modern Continental types:— 
Brown or Ivory with Gold Ring. Tin. dia. 
9d. each, 13in. 1/- each, Brown or Ivory 
with Gold Centre lin, dia., 10d, cach; 
1jin. 1/3 each, 

LARGE SELECTION AVAILABLE, 


two-tone cabinet, charcoal grey 
and off-white with matching blue 
relief. Size 174in. x I6in. x 8in. 
A stylish unit capable of quality 
reproduction. Circuit and const, 
details 2/6 (free with kit). 


COMPLETE Kir £1 3.19.6 


Carr. and ins. 10/-. 

Illuminated Perspex controi panei 
escutcheon 7/6 extra. Ready 
wired 30/- extra. 4 contempor- 
ary mounting legs (6 or 13in.), 
12/6 per set, 


Only a few 
items are 


ANOTHER TAPE RECORDER BARGAIN 


Manufacturers end of production Surplus Offer 
A 24 gn. Tape Recorder offered at the bargain 
price of only 15 gns. plus 10/- carr. 
3 Units already wired and tested. 
Circuit for quality recording from Mike, Gram 
or Radio, using latest B.S.R. Twin Track Monar- 
deck Type TD2. 

Valve line-up—EF86, ECL82, EM84, EZ80 and 
Selenium Diode. Send for detailed list—3d. stamp. 


Complete Kit comprising items below, 
BARGAIN PRICE 75 Gng. cu 


Apion Cabinet and Sin, x 5in. Speaker. Size 14in. x 10in, 
x Thi 


din, 
Wired “Amplifier complete with 4 Valves, front Panel, 


DE-LUXE RE€ORD PLAYER KIT 


Incorporating 4 Sp. Garrard Auto-Slim 
unit and Mullard latest 3 watt printed 
circuit amplifier (ECL86 and EZ80), vol., 
bass and treble controls, with 8 x Sin. 
10,000 line speaker. Contemporary styled 


Terms: C.W.O. or €.0.D. 
1/3, 3lb. 2/3, 5/b. 2/9, 10lb. 3/9, ete. 
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Supplied in 
A modern 


Carr, 


12 6 + 3/6 Carr, 
0 + 4/6 Carr, 


£1 0 0 + 2/- Carr. 


TYGAN FRET (Contem., pat.) 12x 12in. 
2/-; 12x18in. 3/-; 12x 24in. 4/-, ete. 
BONDACOUST Speaker Cabinet Acoustic 
Wadding, approx. lin. thick. 12in. wide, 
any length cut 1/6 ft. 4/- yd. EXPANDED 
ANODIZED METAL. Attractive gilt 


tinish { x fin, diamond mesh 4/6 sq. ft. 
Multiples of 6in. eut Max. size dit. x 3 
47/6 plus carr. 


JASON F.M. TUNER. UNITS 
Designer-approved kits available, 
FMTl. 5 gns., 4 valves 20/-. 

FMT2. £7. 5 valves 35/-. 

STV Mercury, 10 gns. 3 valves 22/6 
JTV2. £13/19/6. 4 valves 28/6 
NEW JASON F.M. HANDBOOK 9/6 
448 br, Alignment Services, 7/6 plus 2/6. 


CONDENSERS—Silver Mica. All values 
2 pi, to 1,000 pi., Gd. each, Ditto ceramics 
9d. Tub. 450 v. T.C.C., etc. ,001 mid., .01 
and .1/850 v. 9d, .02-1/500 v., 1/-, .25 
Hunts 1/6. .5 T.C.C. 1/9 etc., ete. 

CLOSE TOL. S/MICAS, 10% 5 pt.-500 pf. 
8d. 600-5,000 pf. 1/-. 1% 2 pf.-100 pf. 9d. 
100pf.-500 pf. 11d, 575 pf.-5,000 pf. 1/6. 


RESISTORS—Modern ratings full range 
10 ohms to 10 megohms. 20% 3-4 w. 
3d. ea., ditto 1 w. 6d. ea., 2 w. 9d ca., 
10% 4-3 w. 4d, ea., 5% Hi-stab, 4-3 w. 
(below 100 ohms and over 
1% Hi-stab, 4 w. 
(below 100 ohms Q/- ea.). 
WIREWOUND. 25 ohms to 10K. 
10 w. 1/6. 16 w. 2/-. 


/V POTS. W/W 25 ohms-50 
50 K.2 Meg. (Carbon), 3/-. 


Electrolytics All Types New Stock 
TUBULAR CAN TYPES 
25/25v. 50/12v. 1/9)8+8/450 v. 
50/50v. 100/25v.2/-|82 + 32/275v. 
8/450v. 4/350v. 2/3/50+-50/850v. §/6 
16/60/450 v. 5/6/60-+250/275v. 17/6 
82/82/450 v.  6/6'100+3800/275v 12/6 
Transistor Midge types—all values 1 mtd, 
to 50 mfd. 1/9 ea., 100 mfd. 2/-, 12 v. 


K. 3/-. 


Se 
VOLUME CONTROLS—5K—2 Meg, 
ohms 3in. SPINDLES, MORGANITE 
MIDGET TYPE. 


lyin. dia. Guar. 
1 year. LOG or LIN, ratios, less Sw. 
3/- D.P. Sw. 4/6. Twin Stereo less 
Sw. 6/6. Some values with DP Sw. 8/6. 


post and packing tlb. 9d., IIb. 


listed from 
cur com RADIO COMPONENT 
prehensive 
k. tabli 
Write now SPECIALISTS © "i533 
! 
Hato 70 BRIGSTOCK RD., THORNTON HEATH, SURREY 
lists, 3d. Tel.; THO 2188: Hours 9 am.—6 p.m. 1 p.m. Wednesday. 
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CYLDON A.M./F.M. PERME- 
“%, \, ABILITY TUNER FOR ALL 
ge laseer coal OPERATION 


Size 24in. x 24in. approx. By famous manu- 
facturer. A.M.-I.F. 470 Ke/s. F.M.-I.F. 10.7 
Mc/s. A.M. coverage from 1,620 Ke/s-525 Ke/s. 
F.M. coverage 108 Mc/s.-88 Mc/s. Circuit 
diagram 2/6. FREE with Tuner. Ist, 2nd, 3rd A.M.-I.F.’s Ist, 2nd, 
3rd and 4th F.M.-I.F.’s V.H.F. Osc. choke A.M.-F. trap. A.F. 114 and 
A.F. 115. All the above are the R.F. end of an AM/FM receiver car 


radio etc. The above six items. £2. 10. J 
BSR MONARCH UAI4 With FUL- Fi HEAD 


4-speed, plays 10 records, 12in. 10in. or Zin. at 16, 33, 45 or 78 r.p.m. 
Intermixes 7in., !Oin. and I2in. records of the same speed. Has manual 
play position: colour, brown. Dimensions: 124x lO0$in. Space required 
above baseboard 42in., below baseboard 22in. Fitted with Ful-Fi 
turnover crystal head, £5/19/6. P. & P. 6/6. 

B.S.R. UAI6, similar to the above, £6/12/6. P. & P. 6/6. 

B.S.R. GU7, 4-speed, single player, complete with pick-up on uni- 
plate with automatic switch. £3/19/6. P. & P. 5/6. 


FLUORESCENT LIGHT KIT 


TWIN 20 CHOKE instant start com- 
plete with 4 bi-pin 200/250 v. holders 


11’ 6°. & P. 4/- 
17/6": & P. 4/- 


FLUORESCENT 
LIGHT FITTING 


TWIN 46 CHOKE instant start with 4 
bi-pin 200/250 v. holders. 


TRANSISTOR INVERTOR 


Twin 40 watt 200 


50 v. D.C. Input. O AR Ns 
vy. D.C. Input Utput ¥ 250 v. less tubes. 


A.C. 40 Watts incorporating 
transformers, choke, condensers 
and 2 Get 573. In sclid 16 gauge 
Aluminium Case _ size s 4) 
x 6in. x 2gin. by plus 6/- 
famous manufac- 19/6?! 

turer. 


59/6 


RINGO BURLGAR ALARM 


A.C. Mains 200/240 volt. Fire salv- 
age slightly tarnished. 

List price 7 gns. Our price 
complete with double gong bell 
five micro p 
switches 


AC MAINS MOTOR 


Can be used 
for a variety 
a purposes, and full 
silent  run« F 

ios, sae ae j instruc 
etic Se : tions. 


every way, 49/6 


230/250 sv. 

ALG: 

9/ P.&P. P.&?, 4] 
2)/- 


SILICON RECTIFIERS 250 v. P.I.V. 750. miili-amps. 
post paid, 


Six for 7/6d. 


WIRELESS WORLD 


6 VALVE 15 WATT PUSH PULL AMPLIFIER 
15x 7x 14 A.C. mains 200-250 volts. 4 inputs with controls for same 
and bass and treble lift controls. Tapped for 3 and 15 ohm speakers. 
Extra H.T. and L.T. for F.M. Tuner supplies etc., built and tested. 7 gns. 
plus 12/6 P. & P. 


=p SIGNAL GENERATOR 


Covering 100 Ke/s.-100 Mc/s. on 
fundamental and 100 Mc/s. to 200 
Mc/s. on harmonics. Metal case 
10in. x 6%in. x 5tin., grey hammer 
finish, Incorporating three minia- 
ture valves and metal rectifier. 
A.C. mains 200/250 v. Internal 
modulation of 400 c.p.s. to a depth of 
30%. Modulated or unmodulated 
R.F. output continuously variable, | 
100 millivolts C.W. and mod. switch, 
Incorporating magic-eye as output indicator. 


£7/5/0 Post and packing 6/6 extra. 


3 to4 WATT AMPLIFIER KIT comprising chassis 83in. x 24in. x lin. 
Double wound mains transformer, output transformer, Volume and 
tone controls, resistors, condensors etc. 6V6 ECC8I and metal rectifier 
circuit 1/6 free with kit. 29/6 plus 4/— P. & P. 


MAINS TRANSFORMERS 


ALL WITH TAPPED PRIMARIES 200/250 VOLTS 
250-0-250 v. 60 mA., 6.3 v. 1.5 amp., 6.3:¥..] AMP. ......ceeeesereeee 
250-0-250 v. 80 mA., 6.3 v. 1.5 amp., 6.3 v. 1 amp. ...:....0.sceeeeee 
250-0-250-v. 50 .mA., 6:3 v. 2 amps .2:..csccesenevecemecdecesncnesseratenel 
250-0-250 v. 250 mA., 6.3 v. 5 amp. 

Heater Transformer 6.3 v. c.t. 2. amp. 

Postage and packing on all the above transformers 4/-. 

Primary 230-240 v., Secondary 330-0-330 v. 200 mA., 6.3 v. c.t. 6 amp., 
5 v. 4amp. 21/-.. P. & P. 6/-. : 


variable A.F. output. 
Accuracy plus or minus 2% 


POCKET MULTI-METER. Sizes 
3% x 23 x Idin. Meter size 2} x 
IZin. Sensitivity 1,000 OPV on 
both A.C. and D.C. A.C. and D.C. 
volts 0-15, 0-150, 0-1,000. D.C. 
current 0-150 mA. Resistance 
0-100KQ. Complete with test 
prods, battery and full instructions. 
35/-. Plus 1/6 P. & P. 


goa THE MOTORIST’S REV. COUNTER 


Kit of parts comprising 270 degree 3in. moving coil 
movement. Manufacturer’s present price of this move- 
ment would be at least £7. Complete with full in- 
structions and circuit diagram. Scale calibrated up 
to 8,000 r.p.m. Can be used 49/6 Plus 3/6 
with any 4 or 6 cylinder car. P. & P. 


50 MICRO- 
AMP. METER @® 
Movement by | 
world-famous |! 
manufacturer. | 
Size 3in. x 23in. | 
25/- plus 1/6. 
P. & P: 


FIXED FREQUENCY 
SIGNAL GENERATOR 


Crystal control in metal case, size 10Oin. 
x 6in. x 6in. Incorporating 2 FC13 valves, 
mains transformer, metal rectifier, choke, 
indicator lamp, crystal and numerous 
components. Modulated and unmodu- 
lated output sockets. Originally used for. 
1.T.V. frequencies. Brand new. 39/6 
+ 6/- P. & P. A.C, Mains 200/250 volts. 


SPECIAL OFFER — Power Supply Kit 


To purchasers of ‘‘Elegant Seven’’ parts, incorporating mains trans- 
g' 4 


former etc. AC mains 200/250v output 9v 100 mA 7/6. 


THE “Elegant Seven” 


DECEMBER, 1964 


Combined Portable and Car Radio 


+ 7T-transistor superhet. Output 
350 mW. 

yx Two-tone grey wooden cabinet, 
fitted handle with silver-coloured 
Bangs, size 12iin. x B8iin. xX 
3hi 

* Horizontal tuning scale, size 
11tin. x 23in. in silver with 
black lettering. 

* All stations clearly marked. 

+ Ferrite-rod internal aerial. 


The Radio with the ‘‘Star’’ Features 

%* IF 460 kc/s. 

3% Operated from PP9 battery. 

%* Fully comprehensive instructions 
and point-to-point wiring diagram. 

x Printed circuit board, back-printed 
with all component values. 


%* Fully tunable over medium and 
long waveband. ~ 


¥% Car aerial socket. 
%& Full after-sales service. 


4in. SPEAKER. Parts list and circuit diagram 2/6. FREE with parts. 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


21A, HIGH ST., ACTON, LONDON, W.3. 
Goods not despatched outside U.K. All encuiries S.A.E, Terms C.W.O, 
SHOP HOURS 9 a.m.—6 p.m. EARLY CLOSING WEDNESDAY 


ONLY 


£4.19.6 


PLUS 5/6 POST & PACKING 
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WHY NOT GIVE TAPES FOR XMAS!! 


LAD 
KOY 
OK? 


5in. 
Tin. 
5in. 
5in. 
53in. 
53in. 
7in. 
7in. 


magnetic recording tape 


FIRST QUALITY 
FACTORY FRESH 


Where not stated, please add P, & P. 2/-. 
per order. (Orders over £3 post free). y 
other types available including ““ SCOTCH,” “ EMI,” 


TAPE! 


8/6 
12/6 
10/- 
12/6 
12/6 
15/- 
15/- 
20/- 

9/- 
15/- 
22/6 
25/- 


600ft. 
4,200%t. 
900%t. 
900ft. 
1,200%t. 
4,200%t. 
1,800ft. 
4,800ft. 
600ft. 
41 ,2008t. 
1 ,800it. 
2,400%t. 


Mylar 
Mylar 
Acetate 
Mylar 
Acetate 
Myalir 
Acetate 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 


TAPES. 3in. 
Std. 150ft. 3/9; 
3in. L.P. 300ft. 
§/-;  3in. 
400ft. 8/6. 
brightly coloured 
spools in neat 
plastic cassettes. 
Ideal for gifts 
or messages. 


Man 


“ BASF”, Synchrotape,” etc. Send S.A.E, for our huge money-saving literature 
on Tapes and Accessories. SPECIAL DISCOUNT FOR TAPE QUANTITIES. 


COLLARO ‘STUDIO’? TAPE TRANS- 
CRIPTORS. Brand new in original cartons. 
3 speeds, 10, 3%, 74 i-p.s. : 

3 motors, digital counter, etc. Complete with 
Tin. spools, instructions and fixings, A.C. 200/230 
v. operation. SPECIAL PRICE £10. Carr. 7/6. 


OUTSTANDING BUYS IN QUALITY 
MUTIMETERS 

100,000 0.p.v. Model 370-N. Price £14/14/-. 
30,000 o.p.v. Model 500. Price £8/17/6. 
20,000 o.p.v. Model C.T.500. Price £5/5/-. 
4,000 o.p.v. Model H.20. Price 79/6. 

All complete with test leads, battery, 
instructions and fully guaranteed. 


AVO VALVE TESTER. Consists of two parts— 
valve panel with selector switches and meter 
with voltage controls, etc. Numerous valve 
bases including B7G, B8A and B91. This fine 
instrument supplied in good condition complete 
with manual. £11, Carr. 7/6. 


COSSOR 1035 DOUBLE BEAM 
OSCILLOSCOPE 
A fine instrument in perfect condition and in 
good working order, £87/10/-. Carr. 20/-. 
Also 1049 at £45, Carr. 20/-. 


AUTO TRANSFORMERS. Step up, step down, 
110/115, 220/230 v. Fully’ shrouded terminal 
block connectors. 150 w. 32/6; 300 w. 47/8; 
500 w. 67/6; 750 w. 77/6; 1,000 w. 90/-; 1,750 w. 
175/-; Carriage 5/- on each type. 

RCA PLATE TRANSFORMERS 190 to 250 v. 
primary 50-60 cycles. Secondary 1,500-0-1,500 
v. or 2,000-0-2,000 v. at 500 milliamps. Brand 
new and boxed £6/10/-. Carriage extra. 


RECORD MEGGERS 
500 volt, with case, perfect order. 
£12/10/-. 


Price 


EVERSHED &VIG 
NOLES Series I], 
500 v. Megger in 
good cond. £18/18. 
EOITTO. NEW 
vith leather case 


~ MEGGER 
CIRCUIT TESTER (low 
; reading ohm meter). 
2 ranges 0-3, U-30 ohm. Complete with 
leather case and test leads. As new, £6/6. Ditto 0- 
500, 100-5,000 ohms £6. 
EVERSHED & VIG- 
NOLES. Wee Megger 
500 w., with leather 
carrying case,. good 
working order £15. 
Also 100 v., as above. 
£6/6-. 


BRIDGE MEGGERS. 
Evershed and Vignoles 
Series 2, 500 v. Ac- 
curate working order, 
perfect condition, fully 
tested. Complete with 
leather case, £40, 


ALL TRANSISTOR PGWER AMPLIFIER 
MODEL : 


Ks. 

30 WATT 
100/250 

A.C. 
mains oper- 
ation. Separate bass and ; 
treble controls. Output impedance 4-i0 chms 
transformerless.. High and low impedance 
inputs for dynamic or crystal microphone and 
pick-up. Has 2 separate input channels and 2 
separate volume controls enabling input signals 
to be mixed or faded from one channel to 
the other. Size 9#in. x 8 5/6in. x 3in. Complete 


with circuit diagram and full imstructions. 
PRICE £26/10/-. P. & P. 5/-. S.A.E. for leaflet. 


JASON TRANSISTOR AMPLIFIERS 
' ne 200/250: v. 
ie : A.C, mains 
opera- 
tion. 
Separate 
bass and 
treble con- 
trols, — 10 
wioaot ¢ 
& power output, 15 phms out- 
put impedance. Inputs for Gramophone, Radio, 
Tape. Complete with circuit diagram and full 
instructions. Brand new with maker’s guaran- 
tee. Originally £22. OUR PRICE £14. Few only! 


DUAL IMPEDANCE SLIM 
DYNAMIC MICRO- 

PHONE. Model PA.46, 

B®autiful, professional-looking, 

with solidly cast, tapered slim 

Jy “] _case. Heavy duty on-off slide 
J switch. Built-in transformer supplies 

jo cual unbalanced impedances—low 

‘<, 600 ohms, high 50,000 ohms. Omni- 
directional when used vertically—car- 
dioid pattern when tilted. Complete 

Fe> with 5ft. plug-in cables. PRICE £4/4/- 
a P. & P. 2/6. 


STUDIO CRYSTAL MICRO- 
PHONE. Model PA.17. A fine 
quality all dizectional microphone 
with a 36U° pick-up and the added 
power and sensitivity of two 
individually shock mounted and 
phased crystal cartridges, giving 
maximum pick-up from all sides. 
Overall size 7m. H. x 3in. W. 
complete with 4ft. cable. PRICE 
$2/2/=, “PP. is Ps 2/6; 


“ DYNA-SLIM ”? MICROPHONE 
MODEL PA.43. Dynamic 30K high impedance 
microphone with on/off switch. Omnidirectional 
head. Length 8in., 1}in. dia. tapered. Complete 
with cable and connector.69/6. P. & P. 2/6. 

CRYSTAL MICROPHONE MODEL BM.3 
Three-way mike for hand, desk or floor stand use. 
Response 100-8,000 c/s. Sensitivity—62 dB. 
Length 7in. Head dia. 14in. Supplied with neck 
band, lead and standard jack plug. ONLY 
39/6. P. & P. 2/-. Table stand 12/6 extra. 
MICROPHONE. FLOOR STAND (Telescopic). 
HEAVY Qin. dome, chromium base, chromium 
stand with screw top. Extends to approx. 6ft. 
55/-. Carr. 5/-. 

WANTED FOR CASH!! 
Good quality modern P.A. Equipment. Test 
Equipment, Hi-Fi Equipment, what have you! 
Single items or quantities. Offers by return. 


15W W—154 FOR FURTHER DETAILS. 


P.A. EQUIPMENT 


f Heavy duty 
me 20) watts., 
be all metal, 

15 ohms. 
Dia. 15in., 
length 15in. 
(approx.). 
Brand new 
and boxed, 
£9. Carr. 
10/-.. Ditto 
reconditioned 
£6/10,-. Carr. 10/-. 


EXPONENTIAL HORNS 
BY FAMOUS MAKER 
OF P.A. SYSTEMS 
20 watt, 15 ohm speech coil, 30in. long, 
20in. square flare. Good condition. FEW 
ONLY. £7/10/-. Carr. 12/6. 


10 inch P.M. HEAVY DUTY SPEAKERS 


Complete in all steel blue-grey double gril) 
cabinet, 39/6. Carr. 6/-. 


bystem 

comprising 
Control Unit, 4 Tannoy 
oud hailers, microphone 
and headphones, etc. 12 v. 
; -C. operation. Low 
battery drain. 3 watts power output. ‘The 
ideal system for mobile use, outdoor meetings, 
sports days, factories, garden fetes, etc. 
Speakers can be spaced effectively over 
hundreds of yards. Guaranteed Brand New 
in sealed cartons. Price £10/10/-. Carriagel5/-. 
ra SUPPLY ACCUMULATORS available 

OLLOWS, 

as 12 Volt25 A.H. 50/-; 2x 6 Volt. 20 A.H. 35/-. 
Carriage extra. 
TANNOY LOUD HAILERS available sepa- 
rately 30/- each. Carr. 5/-. Spare diaphragms 
12/6 each. 


115 WATT TRANSISTOR POWER AMPLIFIER 
{A new transistor Audio Frequency Amplifier 
of new modern design incorporating a number 
of additional practical features. Operates on 
J12 volts. Power output 15 watts. Output 
jimpedance 25, 15 or 3.75 ohms. Inputs for 
mike and gram. Frequency response 100 c/s. 
}to 10 kc,s. Incorporates on/off switch, volume I 
}control, tone control, pilot lamp. Complete 
jin pale green hammer finish metal case, size 
16 x 33 X 5fin. Weight 44 lb. Made in 
England. Brand new and fully guaranteed. 

All parts replaceable. ONLY £21. 


G.P.0. STANDARD 19in. HEAVY DUTY 
EQUIPMENT RACKS 
4ft. 6in. Channel Uprights, £4. Carr. 15/-, 
5ft. 6in. Angle Uprights, £4/10/-, Carr. 15/-, 
6ft. Channel Upright, £6/10/-. Carr. 20/-. 
7it. Channel Upright, £8. Carr. 20/-. 
All with Heavy Duty Base. 


* POWERSTAT ’ 


VARIABLE 
TRANSFORMERS 
Input 230 volts. 
50/60 cycles. Out- 
put 0-260 volts at 
9 amps. Fully 
shrouded. For 
bench or panel 
mounting. A robust 
job of outstanding 
quality and_ per- 
formance. Brand 
new and guaran- 
teed. §15. Carr. 
7/6. Made in U.S.A. # 


GEE sros. RADIO LTD. 


15 LITTLE NEWPORT STREET, 


LONDON, W.C.2. GER. 6794/1453 
Open 9-6 Mon. to Fri. I p.m. Sat. 
Adjoining Leicester Square Tube 
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THE PEAK 60 


A multi-purpose high output power amplifier 
for MICROPHONE and INSTRUMENTAL 
applications or for providing high quality sound 
for Auditoriums—Halls—Dance Bands and 
Outside Public Address functions. | 


As the amplifier is capable of delivering 60 watts 

over a wide frequency range it is equally suitable 

for Bass Guitar, Lead Guitar, or Voice Repro- 

duction. In addition it will meet the most | 
| 
| 


discriminating requirements in domestic sound 
installations where peak power is not of prime 
importance. 

The use of the two inputs with their associated 
volume controls, together with the Master 
volume control gives an effective mixing facility. 
Silver hammer finish. Black perspex front 
panel. Overall size 14in. x 9in. x 7}in. high 


including cover (plus 14in. high handles). 


BASS & TREBLE CONTROLS 
MASTER VOLUME CONTROL 
MIXING FACILITIES 
BUILT-IN PRE-AMPLIFIER AND 
CONTROL UNIT 
60 WATT UNDISTORTED OUTPUT 
SWITCHED OUTPUT for 3 or 15 
ohms loudspeakers 
COMPLETE KIT OF PARTS £18/18/ C. & I. 5)-, TWO INPUTS High gain and low gain 
ASSEMBLED & TESTED £25/4/6 C. &I.5/-, with individual volume controls 
(Ventilated Cover with chrome plated handles as illustrated 35/- extra) FULL DETAILS ON REQUEST 


GREAT. BRITAIN’S GREAT ae 


soctasnscn 


MAKE YOUR CHOICE Compiete - Instruction ~ 
Kit i book 


FROM THE FOLLOWING: " _ availabie 


tested separately 


Stern Mono-Gram Amplifier, 3 watts........ £6 0 2/6 
Muliard 2-valve Audio Pre-amplifier....... £9 10 2/- 
Mullard 3-valve Audio Pre-amplifier........ £13 13 3/6,<.. 
Mullard ‘‘ 3-3” Amplifier with Passive Con- é 

trol Unit Model 33/RC. 3 watts ........ £11 10 2/- 
Mullard ‘‘5-10” Main Amplifier, Model 

510) NO watts Ors ps see eres eo £13 10 
Mullard ‘‘ 5-10” 

ial sia tats mae Ne) Tas ve £16 0 


REPRODUCING ble Feature Pre-amplifer shi 
oA ND e: £32 10 


Stern Twin Three Stereo Amplifier. 3 watts 


f per*channel ): rece ee Besa Bee ee ci suaihistiveseip £90 
Stern Twin Three Stereo Amplifier in Portable 

lA] Case with Two Speakers and Leads ...... £16 10 
Mullard ‘* 10 + 10 ” Stereo Amplifier. 10 watts 

per channel cies See ae £20 0O 


0 0 
0002 £24150 
E UIPM E N Mullard 4-channel Electronic Mixer Unit 
Q | T Model 2H for 2 Mics, Radio and Gram .. 8 0 
any ee ne aaa Electronic Mixer Unit 
. del Th, shld s ache ee eee: £10 5 0 — 2/6 
ioe aOR eM TIF/TR3 Tape Amplifier with Power Unit.. £1313 0 £19 0 3/- 
0 
0 
0 


‘ 
a 


AND TESTED OR Type ‘ C’ Tape Pre-amplifier with Power Unit £14 0 £19 10 3/6 


STP-1 Tape Pre-amplifier with Power Unit. 
KITS OF PARTS FOR Mono:and Stereo tarts is csettiereaterss £22 0 £28 0 5/- 


HOME CONSTRUCTION CR3/S Tape Recorder with Studio Deck .... £33 8 —_— 3/- 


INDIVIDUAL DESCRIPTIVE LEAFLETS GIVING TECHNICAL SPECIFICATIONS; 
DIMENSIONS, PRICES, TERMS, ETC., FREE ON REQUEST. 


vege 


- 
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TUNER UNITS 


Stern Fidelity Mk. II VHF/FM 
Kit of parts 
Built and tested 

Carr. & Ins. 5/- 


ARMSTRONG 
Mono Tuner Amp 

127M £26 10 
Stereo Tuner Amp 

127 £37 10 


AM/FM Tuner 223 £28 15 
EM Tuner 224 £22 10 
Carriage and Insurance 7/6. 


JASON 

FMT1 FM Tuner. Kit of parts 
£615 0 

FMT2 FM Tuner. Kit of Parts 
£10 12 6 

FMT3 FM Tuner for fringe 

Areas: 

Kitof parts .... £12 5-0 
FMT4 Tuner £20 0 4 
JTV2/FM/TV Sound. Kit of 
parts £15 15 0 

Built andtested .. £21 0 0 


TRIPLETONE FM TUNER 
Unpowered £13 19 6 
Self-powered £15 14 6 
Carriage and Insurance 5/- each. 
Descriptive Leaflets Free on request. 
Please state model required. 
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RECORD PLAYERS 


Garrard SRP10 og : Player 
ea I 
BSR UA14 Changer... £5 19 6 
BSR UAI15 Changer £5 19 6 
Garrard Autoslim Autochanger 
£6 10 0 
B.S.R. Super Slim Changer 
£9 19 6 
Garrard AT6 Changer £10 19 6 
Garrard AT5 LM Autochanger 
(3000LM) £11 11 O 
Philips AG1016 Stereo/Mono 
Record Player £12. 320 
Garrard 4HF Single Player 
: £16 17 6 
Goldring Lenco Model 88 Trans- 
cription Turntable.. £18 18 5 
Garrard Laboratory Type ‘‘A” 
Autochanger £19 15 0 
Garrard Model 301 Transcrip- 
tion Turntable £20 12 0 


Carr. and Ins. 5/- on above. 
Descriptive Leaflet including prices 


with alternative cartridges, dimen- 
Sions, terms, etc., free on request. 
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LOUDSPEAKERS 


We supply a 
complete range 
B44 of Goodmans, 
4 Wharfedale, 
# Stentorian, 
TSL Speaker 
Units and com- 
plete systems. 
A comprehen- 
, Sive leaflet is 
; available on 
request, this 
: covers specifica- 
“ tions and prices 
of nearly 50 types including: — 
Celestion Model CX2012 . (as 
illustrated) £16 10 0 
Stentorian HF812 5 watts 
; £3 16 0 
Stentorian HF1012 10 watts 
£412 0 
Goodmans Axiette 8 6 watts 
5ST. 
Goodmans Axiom 10 10 watts 
APs yall 
Goodmans Axiom 201 15 watts 
£10 17 4 
Wharfedale Super 8/RS/12/DD 
6 watts £6 14 2 
Wharfedale Golden RS/DD 8 
watts £IaTeS. 
Wharfedale RS/12/DD 15 watts 
£11 10 


0 

Guitar Speakers include:— 
Wharfedale W12EG 15 watts 
£10 10 O 
Goodmans Audiom 51B 15 watts 
pa ea 8 fe} 
Carriage and Insurance extra. 


ELECTRONIC HOBBIES ORGANISATION 


TAPE EQUIPMENT AND ACCESSORIES 


BUY NOW AT EXISTING PRICES !! 


We regret that due to Government Surcharge on Imported tapes 
these prices will be increased from January Ist 1965. 


AMERICAN ACETATE TAPE F 


5in. 600ft. Standard 
5in. 900ft. Long Play 
53in. 1.200ft. Long Play 


AMERICAN MYLAR TAPE 


3tin. . Double Play 
7in. . Standard Play 
5in. . Double Play 
Tin. . Long Play 
52in: . Double Play 
7in. . Double Play 


11/6 
12/6 
15/— 
20/— 
22/6 
25/— 


BEL-CLEER ACETATE TAPE 
5in. 600ft. Standard 

5in. 900ft. Long Play 

52in. 1,200ft. Long Play 

Jin. 1,200ft. Standard 

Tin. 1,800ft. Long Play 

Postage &-Packing 1/- per Reel extra, 
4 or more Reels POST FREE. 

We also stock the complete range of 
Scotch Boy, BASF, Tapes, Accessories 
etc. Price List free on request. 


Fully Automatic Tape Splicer (as illus.) 14/6. P. & P. 1/6. 
Plastic Tape Spools, 2fin. 1/-; 3in. 1/3; 4in. 2/-; 5in. 2/-; 53in. 


2/3; Tin. 2/6. 


Plastic Spool Containers, for spool sizes 5in. 1/6; 53in. 2/-3 Tin. 


Any single item plus 6d. P. & P. Orders over £1 POST FREE. 
WE CARRY FULLY COMPREHENSIVE STOCKS OF TAPE RECORDERS, 
DECKS AND ACCESSORIES AT ALL BRANCHES OR ORDER WITH 
CONFIDENCE BY MAIL. 


MICROPHONES 


Acos Crystal MIC45/1 19 6 
Acos “ Stick ” Microphone, 
Crystal MIC39-1 £112 6 
DM.303 Dynamic High Im- 
pedance Desk Microphone com- 
plete with Stand. Metallic green 
finish 5 gns. 
B.M.3 Quality Crystal _Micro- 
phone with muting switch. Com- 
plete with lead, neck harness and 
removable stand adaptor £1 19 6 
(matching table stand 12/6 extra). 
DX.29 Dynamic High Impedance. 
Black crackle finish with Desk 
£2.19. 6 
Dynamic High Im- 
pedance with on/off switch. 
Omni-directional. Chrome plated 
diecast frame £419 6 
DM.304 Dynamic Dual High 
or Low with on/off switch. Satin 
chrome finish £4.°9 +6 
P. & P. 2/6 extra on all above. 


STERN-CLYNE 
Electronics Centres 
throughout Great 


Britain.— ‘ull ist 
over the page 


WIRELESS WORLD 


THE STEELMAN 
TRANSITAPE FROM. U.S.A. 


5 


*Fully transistorised. 7 transistors—2 diodes. 
*2 standard speeds 3? and 1% i.p.s. *Over 1 
hour on a single reel of tape. *Recording level 
indicator. *Precision made. *Iluminated 
overload and battery life indicators ensure 
uniform. quality performance. *Heavy duty 4in. 
speaker. *Compact size 64 x 92 x2fin. f 
*Wt. under 63lb. less batteries. Complete 
with batteries, tape and microphone in solid | 
Jeather case with shoulder strap. Illustrated 
instruction manual. Fully guaranteed. 

ORIGINAL. LIST PRICE 55 gns. (less 
batteries). OUR PRICE 13 GNS. (including 
batteries). Plus 7/6 carr. and ins. Limited 


supply. MAINS UNIT AVAILABLE for operation on 200/256 v. 


A.C, at 4 GNS: Foct Control switch 29/6. Mike extension lead 5/6. 


CHASSIS BARGAIN! 


A 6 valve Superhet Radiogram 

Chassis of outstanding quality cover- 

ing M.W. 200-550 metres, L.W. 

1,200-2,000 metres, V.H.F. 87-100 

Mc/s. Incorporating internal Ferrite Rod 

Aerial and the famous Gorler Tuning Heart for 

V.H.F. Pick-up input suitable for most modern Record 

Players. Power output 4 watts, valve line-up: EZ80, EABC80, 

EF86é, ECH81, EL84, ECC85. Volume On/Off and Tone Control, 

attractive Tuning Dial size 15 x 6in. A.C. 200/250 v. _ Size 15 x 73 

x 6Hn. Price 16 Gns. P, & P. 5/-. Or £3/9/- Deposit (Plus 
P. & P.) and 9 monthly payments of 32/8. 


COMMUNICATION 
RECEIVERS | 


MODEL HE-40. Fre- 
quency range 550 Kc/s.- 
30 Mc/s. in 4 bands. 
PRICE £19/19/-. Carr. 
10/-. 


MODEL HE-30. Frequen- 
cy range 550 Kc/s.-30 Mc/s. 
in 4 _ bands. PRICE 
£34/13/-. Carr. Paid. 


MODEL KT-320. Specification as HE-30 but offered as complete 
kit of parts. PRICE £26/5/-. Carr. Paid. 


MODEL HE-80. Frequency range 540 Kc/s.-30 Mc/s. and 142-148 
Mc/s. in 5 bands. PRICE £61/19/-. Carr. Paid. 


MODEL HA-63. Frequency range 550 Kc/s.-31 Mc/s. in 4 bands 
PRICE £25/4/-. Carr. Paid. 


STARFLITE 90 WATT TRANSMITTER 
Band coverage 80-40-20-15 and 10 Metres. 
Carr, 15/-. 


PRICE. £30/9/-. 


H.P. Terms available. 
Send S.A.E. for fully descriptive brochure. 


As Sethe 


DECEMBER, 1964 


STERN-CLYNE 


GREAT BRITAIN’S GREATEST ELECTRONIC HOBBIES ORGANISATION 


The P. W. AUTOCRAT 
CAR RADIO 


As featured in 
“PRACTICAL WIRELESS” BLUEPRINT 
and described on : 
pages 624, 625, 626 
in the NOVEMBEF 
ISSUE. 

ALL REQUIRED 
COMPONENTS 
CAN BE PUR- 
CHASED AT AL. 
STERN-CLYNE 
BRANCHES 


EST 
VISIT YOUR NEAR 
STERN-CLYNE ELECTRONICS CENTRE 


18, Tottenham Ct. Rd, W.1. MUSeum 5929/0095. Half Day Sat. 
23, Tottenham Ct. Rd., W.1. MUSeum 3451/2. Half Day Thurs. 
309, Edgware Rd., W.2. PADdington 6963. Half Day Thurs. 

109, Fleet St., E.C.4. FLEet St. 5812/3. Half Day Sat. 

162, Holloway Rd., N.7. NORth 7941. Half Day Thurs. 

9, Camberwell Church St., S.E.5. RODney 2875. Half Day Thurs. 


CROYDON 


12, Suffolk House, George St. MUNicipal 3250. Half Day Wed. 


BRISTOL 


26, Merchant Street, Bristol 1. Bristol 20261. Open 6 days a week 


LIVERPOOL 


52, Lord Street. Royal 7450 Open 6 days a week 


MANCHESTER 


20/22 Withy Grove, Manchester 4. BLAckfriars 5379/5246. 
Open 6 days a week 


The total 

cost of 

parts specified 
amounts to 
approx. £12, 

but we can supply 
the complete set 
of parts to build 
this LOW COST 
CAR RADIO 


FOR ONLY £719.62 ers 


. 125, The Moor, Sheffield. Sheffield 29993 


MAIL ORDERS AND ENQUIRIES TO: 


Dept. W.W. 3-5, Eden Grove, Holloway, London, N.7. NORth 8161/5 
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LAFAYETTE HA-63 
COMMUNICATION RECEIVER 
7 valves + Rectifier. 4 Bands. 550 ke/s. 
31 me/s. ‘8S’ Meter-BFO-ANL-Bandspread 
Tuning 200/250 v. A.C. Brand New 
£27/10/-, carr. 10/-. 


LAFAYETTE HE-40 x 
COMMUNICATION KECEIVER 
4 Bands 5650 ke/s.-30 me/s. ‘8’ Meter- | 
BFO-ANL-Bandspread Tunmg—Built-in } 
speaker. 200/250 v. A.C. Brand New 
19 GNS., carr. 10/-. 


LAFYETTE HE-30 RECEIVERS 


550 ke/s.-30 Mc/s, 
Carr. 10/-. 


9 valves. 


£2:7/10/-. 


Semi kit form 
MODEL DA-I| AUTOMATIC 
ELECTRONIC KEYER 
Fully transistorised. 230 v. A.C. or 6 or 12 volt D.C. 
operation. £16/10/-, carr. 4/6. Semi-Avtomatie Bug keys 
— £4/10/-, P. P. 2/6. 


RCA ARPR.88 RECEIVERS 


LF. Model 75-550 ke/s. and 1.5-30.5 me/s. 
Guaranteed perfect order £35, carr. 30/-. 
D. Model 550 ke/s.-32 me/s, Guaranteed 
As New Condition’—£65, carr. 30/-. 


LAFAYETTE TE-20A 
R.F. SIGNAL 
GENERATOR 
120 Ke/s.-390 me/s on 6 ranges. 
Variable R.F. and A.F. outputs. 
Large clear scale, Size 7}in. x 102in 
4 x 4hin. 220/250 v. A.C, operation. 
Brand New £12/19/6, carr. 4/-- 


MULLARD OC81 


Two for 5/-. 


VOLTAGE STABILIZER TRANSFORMERS 
Input 80-120 vy. and 160-240 y. Constant output 110 v. or 
220 y. 250 watts. Brand new guaranteed £10/10/-. Carr. 
7/6. 


aay 
can 


ERSKINE TYPE 13 DOUBLE 
BEAM OSCILLOSCOPES 
Timebase 2 c/s.-750 ke/s. Separate Y1 and Y2 amplifiers. 
Up to 5.5 me/s. calib. at 100 ke/s. and 1 me/s. 116/230 v. 
A.C, Guaranteed perfect £2'7/10/-, carr. 20/-. 


MARCONI TF 144G/4 
STANDARD SIGNAL 
GENERATORS 
85 ke/s.-25 me/s.+ 1%. .Output varlable 
from 1 uV to 1 volt. Internal sine wave 
modulation 400 c/s. up to 75% depth. 
Operation 200/250 volt A.C, Offered in 
really .excellent condition, like new, fully 
tested and guaranteed £25, carr. 380/-, 


COLLARO STUDIO TAPE TRANSCRIPTORS 
2 TRACK £10/10/- 4 TRACK £13/10/- POST PAID 


ee 


V.H.F. RECEIVERS 
R.1949 


WIRELESS WORLD 


EXCHANGE 
WELCOME 


MULTI-METERS 


Supplied with leads, batteries, instructions 


125 


TE-22 SINE SQUARE WAVE 
AUDIO GENERATORS, 


Sine: 20 c.p.s. to 200 Ke/s. 

Square: 20 c.p.s. to 25 Ke/a. 

200/240 v. A.C. Brand new. Guaranteed. 
£15. Carr. 5/-, 


LAFAYETTE ‘PRECON ’ AMATEUR 
PRESELECTOR/CONVERTOR 
Convertor—20-15-10 metres. Preselector—80-40-20- 
15-10 metres. Crystal controlled—2 RF stages. 
ey y. A.C. operation. Brand New 19 GNS., 

earr. 7/6. 


OR CODAR EQUIPMENT 


ee 


| LONDON AGENTS F 


WALRIE-TALKIE 2-WAY RADIOS 

New improved Lafayette Models 
Model 1. 3 transistor, range up to + mile, £8/17/6 pair. P.P. 3/6. 
Model 2. 9 Transistor, range up to 5 miles, £2] pair. P.P. 3/6. 


112 v. D.C. D/P AERIAL C/o RELAYS—CERAMIC INS. 
10/6 P.P. 1/3 


RKI40 STEREO TAPE DECKS 
with BUILT-IN PREAMPLIFIER << 


4 Transistors—4 valves. Will record or playback 3 Track 
Stereo or Mono at 74 or 33 i.p.s.—7 in. spool size. Twin 
meter jJevel indicators—4 inputs—Output 500 MW F 
40-18,000 CPS. response. Bize l5in. x 10in. x 6}in. 
200/250 volt A.C, operation. Brand New 42 Gns. P.P.15/-. 


VARIABLE VOLTAGE 


TRANSFORMERS / 


Brand New Guaranteed—Fully Shrouded 
Input 230 v. 50/60 c/s. Output 0-260 v. 


Beh . | 2.5 amp. portable, 
aoe sane pacremp: £16/10/ eka ease with 
5 amp....£9/10/- 12 amp. £18/15/- | meter-fuses, ete, 
8 amp.... £4/10/- | 20 amp. £82/10/-! £9/17/6. 


ARMY FIELD TELEPHONES TYPE F 
Generator Bell Ringing—2 line connection with wood 
carrying case. Fitted batteries. Supplied fully tested. 
£4/19/6 pair, carr. 5/- 
z LAFAYETTE HI-FI 
STEREO HEADPHONES 
16 Q-25-15,000 cycles. Air cush- 
joned headband with cables and 
overload Junction Box. Brand 
> New Guaranteed, 82/6, P.P. 2/6. 


LAFAYETTE TE-46 RESISTANCE CAPACITY 
ANALYSER 


2 ohms-200 megohms, Also, checks {mpedance 
200/250 v. A.C, Brand New £15, carr. 5/-, 


se 


2 PF-2,000 MFD. 
turns ratio, insulation 


TS-76 20,000 O.P.V. 
PUSH BUTTON 
MULTI-TESTER 


Large clear plastic scale, simple 
ef operation, D.C. volts up to 1,000 v. 
mf A.C. volts up to 1,000 v. Resist- 
ance up to 10 megohm. Current up 
to 250 mA Decibels—20 to+36dB, 
ize Gin, x 44;in. x 2in. Complete 
\ : a with leads, batteries. and instruc 
——— tions: Only £5/5/~,P. & P. 2/-. 


SILICON RECTIFIERS 


250 P.I.V. 750 MA...:.... 3/= 
Brand New—Fuily Guaranteed—Lowest ever prices. 400 v. P.I.V. 3 amp. ...... 7/6 
200 v. P.I.V. 6 amp, ...... 5/6 


1,000 v. P.I.V.650mA.... 7/6 


MODEL PT-34. 1,000 O.P.V. 0/10/50/250/500/1,000 v. i . 
Aircraft version of S27. 3 A.C. and D.C. 0/1/100/500 MA. D.C. 0/100 kQ. 39/6. OU Vere tN, SOOT eee 5/6 
bands covering 27-143. Mc/s Pu & P. 1/6. 500 e PLY. 300 A 4 
fh ID v. FLV. MA, «2.0 - 
FM or AM fitted ‘S’ meter mel, ae 30;000' o.piv.-O)-0/1/2:b/£0/26/160/200/500/ 95 v. P.I.V. 3 amp. 5/6 
BFO, ANL etc. Power require- 0/2.5/10/25)100/250/500/1,000 v. A.C. 70 v. P.I.V. lamp. .. 3/6 
ments. 250 v. H.T. and 6.3 v. 0/50uA/5/50/500mA. 12 amp. D.C, 150 v. PL.V.165mA. .... I /- 
L.T. Supplied fully tested and 0/60K/6 Meg./60. MegQ. £8/1'7/6 Post paid. Discounts for quantities, Post 
checked £17/10/-. Carr. 10/-. | MODEL TE-12 20,000 | MODEL NH-201 30,000 | MODEL NH-400 10,000 extra, 
oe PIPE de | a O.P.V. 0/.25/1/10/50/250/ | O.P.V. i bealrutrctal 
i ,000/6,000 v. D.C. | 500/1,000 v. D.C. 0/10/50/ | 600/1,200 v. D.C. 0/12/60 
RECORDING HEADS, 0/6/30/120/600/1,200 vy. | 250/500 v. A.C. 0/504A/ | 120/300/1,200 v. A.C. 0/120 MINE DETECTOR No. 4A 
Reuter: } track, set of 2 19/6 | AC. 0/6044/6/60/600 MA. | 10/250 MA. 0/5K/500K/ | wA/30/300 MA. _ D.C. Will detect all types of metals. Fully 
oa $ » Seb of 2...... 0/6K/600K/6 Meg./60 Meg. | 5 Meg.Q. 99/6. P. & P.2/6. | 0/2K/200K/2 Meg. Q. 100 | portable. Complete with instructions 
Miniflux: $ track, set of 3........ 29/6 | Q. P.F.-.2 MFD. $5/19/6. PF.—.2 M¥FD. 79/6. | 89/6 each. Carr. 10/-. Battery 8/6 
Bradmatic; 4 track, set of 2.... 99/6 | P. & P. 2/6. P. & P. 2/6. extra, 
POST FRER MODEL AR-620 20,000 | MODEL I7J-2. 20,000 | MODEL 2503. 2,000 0.P.V. 
O.P.V. — 0/10/50/250/500/ | O.P.Vv. 0/5/25/250/500/ | 0/10/50/500/2,500 v. D.C. 
1,000 v. A.C. and D.C. | 2,500 y. D.C. 0/10/50/500/ | 0/10/50/500/2,500 v. A.C, BEST BUY i] 
HEADSETS. DLRS low imp.—10/6* | 0/5004A/10/250 mA. 0/10K | 1,000 v. A.C. 0/50j2A/25/ | 0/2 Meg. Q. . 
RCA low imp.—15/6. Chamois padded | /100K/1 Meg. Q. 250 PF— | 250 mA. D.C, 0/60K/6 | 0/250 mA. Send 1/- P.O. for full Cataiogue and Lists. 
moving coil with jack plug—22/6. Ditto | .02 MFD. 0-500 Henrys abt 8 .01-3. MFD. —20 to +36 dB. Open 9 a.m. to 6 p.m. every day Monday 
with mic.—25/-, All new—Post extra 6. P. & P. 2/6: Trade supplied. 


92/6. P. & P. 2/6. 


Meg 
82/ 


49/6. P.P. 2/6. to Saturday. 


(RADIO) LIMITED 


Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


LISLE’ STREET, LONDON, »W.C.2 
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Wish all our customers old and 


PE DEDERE REDE OW AE DS RENE GE AS RE AE OS AE RENE OEOUAIS DEAE ASS 


WE CORDIALLY INVITE YOU TO SELECT YOUR GIFTS FROM OUR 
WONDERFUL SELECTION OF BARGAINS e MONO/STEREO HI-FI. 


d AAAS AMIASAVATATATATAS AASALS AH AWS AW AW ASA AW AISASAW AGASAWSA 


LONDON’S LARGEST STOCKS 


UDIO 


Hear and compare the very latest 


HI-Fl EQUIPMENT 


Visit our spacious showrooms at 33 Tottenham Court Road, 207 Edgware 
Road or 152-3 Fleet Street, whichever is most convenient. In our 
Demonstration Studios you can see, examine, hear and compare the very 
latest products in the realm of high-fidelity reproduction. 

@ TAPE RECORDERS @ TAPE DECKS @ MICRO- 
PHONES @ AMPLIFIERS 6 CONTROL UNITS @ AM/FM 
TUNERS @ RECORD PLAYERS @ AUTOCHANGERS @ 
TRANSCRIPTION TURNTABLES PICK-UPS 
@ LOUDSPEAKERS @ SPEAKER SYSTEMS @ CABINETS 
AND ENCLOSURES @ TRANSISTOR RADIOS. 


by all the well-known makes including:— 


ARMSTRONG G.E.C. LORENZ STELLA 
BRENELL GOLDRING LOWTHER STUZZI 
CHAPMAN GOODMANS LUSTRAPHONE TANDBERG 
COLLARO GRUNDIG ORTOFON TANNOY 
CONNOISSEUR HARTING PAMPHONIC TELEFUNKEN 
COSSOR H.M.Y. PHILIPS THORENS 
DULCI JASON QUAD TRUVOX 
“ALR. KORTING RESLO VORTEXION 
ORG KE 5 ics LBA ROGERS w.B. 
FI-CHORD LENCO SIMON WEARITE 
GARRARD LINEAR SOUND WHARFEDALE 


If you cannot pay us @ visit please send us details of your choice of equipment and we 
shall be pleased to quote. 


COMPLETE: SYSTEMS 


See Complete Systems. 


A Lasky’s ** Privilege Parcel ’? allows you to purchase the Audio System of your choice 
at a worth-while cash saving. We-shall be pleased to quote our “‘ Privilege Parcel” 
Prices for any selection of equipment of your own choice. Send us details of your 
requirements. H.P. Terms can be arranged on Privilege Parcels. 


4-SPEED AUTO-CHANGERS 


SCOOP! LASKY’S CAN NOW OFFER 
« B.S.R. AUTOCHANGERS AT 
LOWEST EVER PRICES! 


All brand new and fully guaranteed—complete with 
cartridge and stylus. 


UAI16 4-speed mains model ........ 19 
UA14 4-speed 9 y. battery operated... £5 19 6 
TAQ0 4-sneedy whsse eh acre wes eee 19 6 
Add 5/- P. & P. on each. 
GARRARD 
COLLARO Studio C60 wired Auto-Slim Mono ....-..es.eeee sees £610 O 
for stereo monaural p.u. Auto-Slim Stereo ......-.. 6... esas £710 0 
£619 6 Auto-Slim Mono Plug-in head ...... S707- 0 
MAGNAVOX-COLLARO lat- Auto-Slim De Luxe Mono AT6...... £11 9 0 
est model. . 4-speed Stereo Auto-Slim De Luxe Stereo AT6...... £12 5 0 
Autochanger. Fitted dia- ATOP, Mono .........seseeeeee eee £10 8 2 
mond stylus and record dust ATOR SbELEOSaicip vicie le <= tet ae etal ee £11 511 
cleaning attachment Stereo 3000LM with stereo cartridge........ £11 11 11 
719 6 Postage on all above 5/-. 
TRANSCRIPTION MOTORS SINGLE PLAYERS 
LR eh epee poe af ~ Auto start and stop. With pick-up 
GARRARD Lab. 80, Mono £2817 § | 220 crystal cartridge. 
GARRARD Lab. 80, Stereo £29 15 5 | GARRARD T.A, Mk. II Mono 
GARRARD 301 (Strobe) .. £21 0 O £717 3 
¥. D ith GCS .. 
GARRARD A with BYR6A £50 46.8 | GARRARD SRP1O latest model single 
PHILIPS AG/1016 ...... £12 12 | Player with GOS. ...... $5 911 
BRAUN PC4L Stereo .... £12 9 6) HMI. 4-speed STEREO... £319 6 
CONNOISSEUR: 
Craftsman II .......... £17 211|COLLARO JUNIOR 4-speed motor 
Craftsman ITT ........3. £22 19 6 | and pick-up .............. tees 69/6 
pad ee Re I a pd og ae . “4 6 volt battery version, 4-speed with 
LENCO G88 2.1.2.2! £18 ig 5 DICK UP oo bvinia tees ohare oe 69/6 
LENCO GL70_ .......... £27 9 4/ All other current models available 
THORENS 135 2.0.50 s.05 £35 4 


Postage on all above 5/- extra. 


OUTSTANDING SINGLE PLAYER OFFER 
EMI 4-SPEED RECORD PLAYER 


New, unused and individually boxed fitted with light- 
weight pick-up with ACOS G.P. 73/2 stereo cartridge. 
Cabinet space required 134. 12}x4tin. A Qin. metal 
turntable is fitted. For use on 200/250 volt’ A.C. Mains 
with Auto-stop. The stereo cartridge will play all types of 
Mono Records, 78s, L.P.s, etc. but if desired a G.P. 
67 LP/78 Mono cartridge will be supplied in lieu of the 
GP73 at no difference in cost. 


LASKY'S ou 79/6 » «2-90. 


th 
ro) 
ro) 
~ 
» 
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AMPLIFIERS 
THE BH-14 HI-Fl MONO AMPLIFIER KIT 


High quality 14 watt power amplifier 
with separate volume controls on 
each input, also bass and treble 
controls. Inputs: 1-5 m/v.; 2-40 m/v. 
Output impedance 3 or 1d ohnis. 
5 valves—line-up: 2 x EL84, 1 x 
EF86, ECC83 and EZ81. Frequency 
response 15 c/s.—20 Ke/s. Ideal for 
the discerning Hi-Fi enthusiast or as 
guitar amp. Gold hammer finish with 
distinctive Perspex front panel. 
Complete kit of parts with detailed 
construction data. 
MAY BE 


i) GNS Carr, & Pack. 7/6 extra. 
BUILT FOR = Ins. book available sep, 1/6, 
AVAILABLE READY BUILT AND TESTED. 


ARMSTRONG 
EQUIPMENT 


We stock all the latest models by 
this famous manufacturer. 
Nlustrated: Model 227M—AM/FM 
Tuner Amplifier. 


AL Bi208 7 ot acs tices ss £21/4/- 
Model227M 2... ...5.. £36/15/- 
Model: 223) are. reales £28/15/- 


Stereo 55 
Model 227 
Model 226 


Modelo 8.1.39) Mik hal ne a ee £25/12/- 
Model 224 A.20 Stereo AMB. 2... 0. bi ees £23/12/6 
T.4.c. P.C.U. 25 Stereo Pre-amp. ..-- £21/-/- 
cae baer hoe force Optional cases* 2.02... 6.28. £3/10/- 


H.P. Terms available 


VIKING “SOUND 30” 


High quality guitar and P.A. amplifier. 
A.C. Mains operated - 30 watt output. 
8 inputs, fitted with 4 separate volume 
controls for mixing also Bass and Treble 
controls. 15 ohms out. British made- 
highest quality components used 
throughout - fully guaranteed. In strong 
“ portable case, size approx. 20 x 9 x 6in. 


Carr. & Pack. 7/6 extra. 


iL : 
LASKY’S PRICE 35 GNS. 
PURCHASE ‘OFFER 


hiWG 


High Quality Tape Decks— Brand New and unused 
Supplied complete with crystal microphone, reel of tape and empty spool, also screened 


The following specifications are common 
Inputs: Microphone, 


lead for recording from radio, pick-up, etc. 
to all three models: Tone Control, Visual Recording Indicator. 


Radio, Record-Player, Radiogram, Telephone Adaptor, Fully Automatic Erase. 
Facilities: Fast spooling, forward and reverse. Valves: Latest Mullard Miniature 
types. Rectifier: S.T.C. or Westinghouse Metal Rectifier. Loudspeaker: Standard 


Microphone: new super sensitive crystal in the 
new easy to hold microphone case. Carrying Case: Portable case with detachable 
lid, harmonising’ gold trim and automatic safety locks. Storage cubby for micro- 
phone and accessories. Covered in new type washable scratch resistant Vinyl. 

Size for Models A and B: 144 x 14 x 64in. Size for Models C & D: 14 x 124 x 6}in. 


MODEL A Studio Deck. Four Track. Speeds: 1%, 3? and 7} i-p.s. Spool 

capacity: 7in. Wow and flutter: Less than 0.15% total. Playing 
Times: up to 18 hours. Frequency Response: 12,000 c.p.s. at 74 ip.s. Mains Voltage: 
200-250 v. 50 c/s A.C. Output 3 watts. 5 


LASKY’S PRICE 27 GNS. 


MODEL B Studio Deck, Two Track. Specification as for Four Track model 
above, except that this is fitted with Two Track Studio Tape Deck. 
Maximum Playing Time: up to 9 hours from one reel of tape. 


LASKY’S PRICE 25 GNS. 


MODEL C Fitted with B.S.R. Deck, two-track version. Specification: Single 

speed, 33 i-p.s. Freq. response 10,000 c.p.s. at 3% ip.s. Spool 
capacity: 5fin. Mains voltage 200-250 v. 50/60 c/s. A. C. Wow and flutter: Less than 
0.2% total. Output: 3 watts, Playing time up to 3 hours. 


LASKY’S PRICE 18 GNS. 


M ODEL Fitted with B.S.R. Four Track Deck—otherwise same specification 
as the Model C—but maximum playing time increased up to 6 hrs. 


LASKY’ § P R | C E 21 GNS. Carriage & Insurance 15/- extra, 


H.P. Terms are available on the above models. 
Motors . for the Collaro 


TAPE DECK MOTORS Studio Deck—new and 


unused. 200-250 v. A.C, Take-up and rewind. Listed at &2/5/- each, 


LASKY’S PRICE 14/11 each pv. « P. 26. 


State motor required when ordering. 
High quality tape deck capstan motor made 


by E.M.I. Holland. Bi-directional. size [ASKY’S PRICE 19/1 Pca 


4in. dia. x in. high, lin. x jin, spindle. 


3 ohm with extension speaker socket. 


Carriage and Insurance 15/- extra. 


Carriage and Insurance 15/- extra. 


Carriage and Insurance 15/- extra. 
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new the Compliments of the Season 


FIRES IRENE IRE IE NE A RE RENE IE NE SRE IE RE IRENE IRENE INE NS ORE IS 
TAPE DECKS AND RECORDERS e TRANSISTOR RADIOS—READY 
BUILT OR FOR BUILDING YOURSELF e RECORDING TAPE e ETC e ETC. 


JAWS AWSATAW ATAWAW AWA AW AWA AWAWAWAW AIAN AAW AAW AWA AS 


CONSTRUCTORS. BA AINS 


THE NEW « onde tt oe ee AM/FM 
STEREO 
RADIOGRAM 
CHASSIS 


Long, medium and short 
Nata coverage, plus 
V.H.F./F.M. Piano 
key wav echange. Sep- 

é ss arate flywheel tuning on 
A.M. and F.M. Bass, treble and balance controls. Magic- -eye tuning indics utor. . Fer- 
rite rod aerial. The very latest printed circuitry. Provision for multiflex. 5 valves: 
line-up: ECC85, ECH801, ECC83, ELL80, EAF801. Full vision tuning scale ae 21 x 
6in, Overall dimensions 21 64 x 8in. Made to the yery highest standards. 


LASKY’S PRICE 29: GNS. 
JASON 


High quality home construction units 
for the discerning Hi-Fi enthusiast. 
We stock the complete range of com- 
ponent parts. 

FM & AM/FM TUNERS 


Carriage and insurance 12/6 extra. 


FMTl. Can be built for........ £6/15/-. & P. 2/6 extra. 

FMT2. Oan be built for............ 0. P. & P. 4/- extra. 

FMT3. Can be built for............ £12 5 O. P. & P. 4/- extra. 

Mercury II. Can be built for............ £10 12 6. P. & P. 2/6 extra 

ITV2. Can be built for...-........ £1510 0. P. & P. 4/- extra 
niaeeveneiats tints oC £22 1 O. P.& P. 4/- extra, 


JTL Stereo tape link-comp. kit 
TEST EQUIPMENT KITS 
AG 10 Audio Gen. 
OG 10 Scope 


Can be built complete for £1519 0.P. & P. 4/- extra. 
Kit price exc. tube £1719 6 P.& P. 4/- extra. 
W 11 Wobbulator Can be built complete for £1419 0. P. & P. 4/- extra, 
EM 10 Valve voltmeter Can be built complete for. £238 0 O.P.& P. 4/- extra, 


BUILD A HIGH QUALITY TAPE RECORDER 


.Using the famous Collaro “STUDIO” deck and MARTIN 
pre-assembled amplifiers 2- or 4-track models. 


COLLARO STUDIO TAPE DECK. 


Latest model 3 speed, 3 motors. Take Tin. reels. Fitted with half-track heads. 
LASKY’S PRICE £10/10/-. New and Unused. Carr. & Pack. 7/6. 


COLLARO STUDIO TAPE DECK. 4s above but fitted with the latest 


quarter-track heads. LASKY’S PRICE £13/19/6. Carr. & Pack. 7/6. 


MARTIN TAPE RECORDER AMPS. Designed for use with Collaro 


Studio Tape Deck. In sub-assemblies for immediate installation. 6-valye circuit. Com- 
prehensive instructions make final assembly as simple as possible. Everything supplied 
including valves, ete, Monitoring facilities. 3-ohm output, speed, equalising, ete. For 
200-250 v. A.C. mains. 

PRICES }-track Model £11/11/-. 3-track Model £12/12/-. P.& P. 2/6. 
Portable carrying case designed to take the Collaro Studio Tape Deck and the Martin 
Tape Amplifier. Fitted with 9x 5in. speaker. Price complete with speaker £5/5/-. 
P. & P. 5/-. 


HI-Fl FURNITURE 
by RECORD ITO thy ay 


The full range of Record Housing equipment 
cabinets, speaker enclosure, etc., stocked. 
Delivered anywhere, Catalogue FREE on 
request. 


FROM PRE-AMP TO 20 WATT Hi-Fi STEREO 


ASSEMBLY BY BUILDING WITH MARTIN AUDIOKITS— 
AVAILABLE FROM STOCK. 

Using specially developed circuits, the very latest transistors and printed circuits— 
these kits are all fully checked and tested before leaving the factory. Although the kits 
are basically designed for use together the pre-amplifier and mixer stages may be used 
to great advantage with existing valve or transistor equipment. 

KIT 1, 5-stage Matching Input Selector Unit ...... LASKY’S PRICE 47/6. 


KIT 2. Pre-amplifier with volume control .......... LASKY’S PRICE 37/6. 
KIT 3. 3-Channel Mixer with plug-in adaptors for 
individually matching each circuit. Adaptors 
BGS Cain ee metab sty ralies alee arsine natn Oe LASKY’S PRICE 79/6. 
KIT 4. Pre-amplifier with tone/volume control stages LASKY’S PRICE 62/6. 
KIT 5. 10 and 3 watt Main Amplifier .............. LASKY’S PRICE £5/12/6. 
KIT 6. Power supply converter unit ............4. LASKY’S PRICE 52/6. __ 
Kit 92-15 ob -version-Of KGS. Fes. sin awieiclesa.cisteus LASKY’S PRICE £6/12/6. 
KIT 8. Power supply for Kit 7 -.........seseeee LASKY’S PRICE £2/15/-. 
Designed to replace PP3 9 y. battery” 


THE PETIT FULMITER 


Operates direct from 200-250 A.C. Same size as PP3. 


SEND FOR OUR LATEST BARGAIN BULLETIN. 20 foolscap pages. Hundreds 
of Bargains for the ‘‘ ham ”’ and service man. PRICE 6d. POST FREE. 


LASKY’S FOR D.I.Y. CONSTRUCTION BARGAINS 


/ PR. &P. 


: MICROPHONES 
AIWA DM-51_ SPECIAL HuceE 


PURCHASE PRICE 


DYNAMIC STICK MICROPHONE WITH BASE 
Available with 50 KQ, 600Q, or 35Q impedance. Fre- 
quency 50-1,500 c/s. Sensitivity: 75 dB (600Q and 359Q)— 
‘55 dB (50 KQ). Non directional. Beautifully finished 
in satin chrome and matt black. Complete with remoy- 
able table stand and lead. 


LASKY’S PRICE £6/19/6 ». « . 2 
LAFAYETTE PA-400 


UNI-DIRECTIONAL DYNAMIC MICROPHONE 


Superbly made and finished. Dual impedance 600Q: 50K Q. 
Frequency range 50-1,500 c/s. Diecast body with adjustable elbow. 
satin chrome and matt black finish. Complete with lead. 


LASKY’S PRICE 11 GNS. ». « p. 2. 


BM-3, High impedance crystal stick microphone, with 
removable base and muting switch. Finished in black 
enamel and chrome. Complete with lead, neck harness and stand adz uptor. 

LASKY’S PRICE 39/6. (Pas ee 2/6. He: avy mé utching table base, 12/6. P. & P. 2/6. 


DM- 304. Dual ‘impedance dynamic with ACOS CRYSTAL STICK MIC. Type 
on/off switch. Satin chrome finish. | MIC. 39/1, complete with cable. List 
Coraplete with lead. : £5/5/-. LASKY’S PRICE 32/6. Post free 
LASKY’S PRICE 89/6. P. & P. 2/6. DF-1. Miniature dynamic stick. Size 


Dx-29. High imp. Dynamic mic. Die 
cast metal pencil body. Complete with 
stand and lead. 

LASKY’S PRICE 59/6. P. & P. 2/6. 
DX-62. High impedance dynamic with 
on/off switch. Chrome/enamel finish. 
Complete with lead, ehrome finish. Complete with lead. 
LASKY’S PRICE 89/6. P. & P. 2/6. LASKY’S PRICE £5/5/-. P.&x P. 2/6. 


FILM INDUSTRIES TYPE M3 RIBBON MICROPHONE. New and unused. 
Low imp, Complete with 12ft. twin screen cable and 4in. st: ay-put flexible tube, 
Listed at £8/15/-. LASKY’S PRICE £6/19/6 P. & P. 2/6. 


Heavy metal table base for above 1Q/- extra. 


THE HARROW TRANSISTORISED 
MICROPHONE MIXER 


Will mix 4 high impedance channels: mikes, tape, 
rec’s., tuners, grams., etc. 9 v. battery operated. 
Neatly styled, size only 6in. x 2iin. x 2tin, Stan- 
dard jack sockets. Complete with PP3 battery, 


only 3}in. long x fin. Two-tone enamel 
finish. Complete with lead and clip on 
stand. 

LASKY’S PRICE 52/6. P.& P. 2/6. 
DM-13. High impedance dynamic. 
Directional. With on/off switch. Satin 


full circuit dia., and operating instructions. 


Riss P. ra 


SM5 


59/6 Naas MODEL Stereo, 


SPEAKERS 
SPECIAL SEASONAL OFFERS 


FANE 12” TYPE 122/17 (I!lustraved right) 

Power handling 25 watts—15 ohms imp. Flux density 17,000 
gauss. Special Anisotropic magnet. Listed at £11/17/6. Limited 
stock. 


LASKY’S PRICE £5/19/6 ». « v. oy. 


WHARFEDALE WNA. 12 i9in., 159 imp. Flux density 
14,000 oer’ds. Maximum input 15 watts RMS, 30 watts peak. 
Frequency range 25-4,000 ¢.p.s. Cone fitted with roll surround. 
WHARFEDALE SUPER 5 Sin. mid range and high frequency - 

speaker. 15Q imp. Frequency range 300-17,000 ¢.p.s. Aluminium voice coil. 

Yhese two speakers provide an ideal mz itched pair for a full range Hi-Fi speakes 
system. Both brand new, unused and individually boxed. 


LASKY’S PRICE £12/19/6 THE PAIR “cams: staSbaucse non 
VARIABLE CROSSOVER THE HARROW CV 1. Gives variable 


volume control of Woofer and Tweeter. 
Strong metal construction, Size 4in. x 


2%in. x ljin. Screw tag connections. LASKY’S PRICE 22/6 P. & P. 1/6. 


THE NEW STUDIO RANGE OF CELESTION HI-Fi SPEAKERS NOW 


IN STOCK ; 
SPECIAL INTEREST ITEMS! 
Battery eliminator for 


THE HARROW POWER PACK portable radios, ete, 


Converts your battery radio to A.C. mains, Replaces 4} v., 6 v. and 9 y. batts. Size 


nels i ape te ty State Voltage LASKY’S PRICE 29/6 Bo & Bs Os. 
GUITAR PICK-UPS 


GCM5 Crystal—high imp. Size only ljin. x jin. x tin. Clips to finger board— 
noscrews. Complete with cable. LASKY’S PRICE 15/11. P. & P.1/- 
CGM35. Magnetic—high imp. Fully adjustable pick-up position carrier. Simply 
fixed. Separate tone and volume control. Heavy chrome finish. Pick-up size 
3in. x lfin., control size 24in. x 1gin., complete with long lead and screened jack 
plug. LASKY’S PRICE 59/6. P. & P. 1/6. 


TM4 
MODEL ,™* 


15W W—157 FOR FURTHER DETAILS. 


P.T.0.. FOR 
MORE NEWS 


Operates from 12 y. 
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For The Finest Value and 


THE SKYROVER AND SKYROVER DE LUXE 


GENERAL SPECIFICATION 

7 transistor plus 2 diode superhet, 6 wave- 
band portable receiver. 

The SKYROVER and SKYROVER DE 
LUXE cover the full Medium Waveband and 
Short Waveband 31-94M., and also 4 separate 
switched band-spread ranges, 13M., 16M.. 

19M., and 25M., with Band Spread Tuning for 
accurate Station Selection. The coil pack 
and tuning heart is comletely factory assembled, 
wired and tested. The remaining assembly 
can be completed in under three hours from 
our easy to follow, stage by stage instructions. 
Superhet, 470 Ke/s. All Mallard Transistors 
and Diode. Uses 4 U2 batteries. 5in. Ceramic 
Magnet P.M. Speaker. Easy to read Dial Scale. 

500 MW Output. Telescopic Aerial and Ferrite 
Rod Aerial. 


NEW! SKYROVER MK. Il 


wise controls, new colour tuning scale and cabinet in Siera Tan. 
Selector. Volume Control with on/off Switch, Tuning Control. 


= 


(Illustrated). Now supplied 
with redesigned cabinet, edge- 

Controls: Waveband 
In plastic cabinet, size 


10 64 x 3hin. with metal trim. and carrying handle. 
Can now y Pp. & P. H.P. Terms: £1 deposit and 
E built for £8.1 9.6 5/- extra. 11 monthly payments of 16/6. 


pe ——  — — 
Th :SKYROVER BD \ L Tone Circuit is incorpor: ated, with sep- 
es € UXE . arate Tone Control in addition to Volume 
ee |. Tuning Control and Waveband Selector. In a wood cabinet, size 11) x 
3in. covered with a washable material, with plastic trim and carrying handle. 


eee w aerial socket fitted. 


£10.19.6 


Data for each receiver: 2/6 extra. 
batteries 3/4_extra. 


H.P. Terms: 25/- deposit and 
11 monthly payments of 20/-. 


Four U2 


Peni vis 
5/- extra. 


Can now 
be built for 


Refunded if you purchase the parcel. 
All components available separately. 

LONG WAVEBAND COVERAGE IS NOW AVAILABLE FOR THE 
SKYROVER and SKYROVER DE LUXE 4 simple additional circuit provides 


coverage of the 1100/1950 M. band (including 1500 M. Light programme). This is 
in addition, to all existing Medium and Short wayebands. / 

All necessary components with construction data, Only 10 = _ extra Post Free. 
This conversion is suitable for Skyrover and Skyrover De Luxe receivers that have already 
been constructed. 


REALISTIC SEVEN 


Fully tunable over long and medium wavebands. 
Uses 7 Muilard Transistors; plus Diode OA70. 
STAR features: 

@® 7 Transistor Superhet. © 350 Milliwatt output 4in. 
high flux speaker. @ All components mounted on a 
single printed cireuit board, size 5}in. x Shin. in one 
complete assembiy.. @ Plastic cabinet, with carrying 
handle. size Jin. x 10in. in., in blue grey. @ Easy 
to read dial. @ External socket for car aerial. @ I.L.- 
freqnency 470 Ke/s. @ Ferrite rod internal aerial. 
@ Operates from PP9 or similar batt. @ Full com- 
prehensive data supplied with each receiver. @ All 


coils and I.F.s, ete., fully wound ready for immediate £5. 19. 6 


assembly. An outstanding Receiver. yp. & P. 4/6: 


AY ra . : By popular request a De 
REALISTI ¥ SEVEN De Luxe Luxe version of the  well- 
known Realistic Seven now available. With the same electrical specification as standard 
model—PLUS A SUPERIOR WOOD CABINET IN CONTEMPORARY STYLING 
covered in attractive washable material, with super-chrome trim and carrying handle. 
Also a full vision circular dial, externally mounted to further enhance the pleasant 
styling. ONLY £1 EXTRA. 

Both models: Battery 3/9 extra. (All components ayailable separately.) Data and 
instructions separately 2/6 6, | refunded it you purcha we parcel. 


SINCLAIR SUPER MINIATURES 
THE SINGLAIR MICRO-6 Self-contained pocket radio size 


only 12”x1,%;” x $”. A marvel 

of modern miniaturisation—truly amazing performance, Without a doubt the most 

advanced transistor cireuit ever offered to home constructors—yet may be built in an 

evening. Complete with earphone and detailed construction data. 59/6 
Mercury cell 1/11 extra (2 required). All parts sold sep. eed BE ba ry FOR 

pocket 


THE SINCLAIR SLIMLINE "2c, 2szister 


radio ‘ea only Din, x 1fin. x 1§in. 
Micro alloy transistorised and printed circuit, Easy to assemble. 49/6 
All components available separately. 


CAN BE BUILT FOR 
THE NEW SINCLAIR X10 10 watt power amplifier fitted with 

integrated pre-amplifier. Requires 
only 1 mV. for an output of 10 watts undistorted. Frequency response is flat + dB 
from 5 c/s. to 20 ke/s. Size only 6 x 3 x ?in. Weight 5 oz. Built on printed circuit. 
D.C. at 75 mA. qgiuescent. Circuit uses 7 M.A.T.s and 4 RF power 


transistors. rp prick £5.19.6 vost FREE. 


AVAILABLE READY BUILT, TESTED AND G’TEED, £6/19/6 POST FREE. 
3 pots. for vol., Bass and Treble, 7/6 the 3 extra. Mains power pack, if required, 54/-. 


ee 


in be built for 


M | N IATU R E EARPI EC ES for Transistor Radios, Transparent 


ear inserts with 3ft. cord, sub-min. jack and socket. 
CR.5. Crystal high imp...... Rieter 
MR.4. Magnetic low 


Fully guaranteed. Post free. 


P.T.0. FOR 


MORE NEWS 


We consider our Construction Parcels to be the finest value available on the home construction market. If on receipt you feel 
not pomspetenes to tout the See oe maBY, return it as hia within 7 days, when the sum paid will be refunded less postage, 


our_alvertisement ‘* W.W.” Sept., 


READY ‘BUILT BARGAINS 


THE ‘‘TRANSISTOGRAM”’ IDEAL GIFTS 


A portable battery operated fully transistorised Record Player— 
Made by famous British manufacturer, fully guaranteed. Size 64 x 
12 x 10tin. Weight 10 1b. Operates on 6 U2 batts. 4 sneeds—162, 
334, 45 and 78 r.p.m. Goldring Cygnet player unit with lightweight 
pick-up fitted with CM-60 turn over ceramic cartridge. Output 
500 mW into bin. ceramic magnet speaker fitted into lid 
for maximum sound distribution, Cabinet constructed 
of wood, covered in two tone (pale blue/grey) leather 
cloth. High quality amplifier with tone and _ vol. 
controls gives excellent reproduction. Plays 7in., 
10in. and 12in. records. Today’s value 12 gus. 


LASKY § PRICE £6. 1 9. & New, and guaranteed. 6 U2 batts. 4/- extra- 


(Geakproof 5/-.) Carr. & Ins. 7/6. 


TRANSISTOR POCKET RADIOS 


Ideal Giits—all supplied complete with personal earpiece, hattery 
and carrying case. Fully guaranteed—ready to use. POST FREE. 


BOY’S 2 TRANSISTOR 


In attractive plastic case. Size only 4in. x 2iin. x lin. Fitted 
with 24in. loudspeaker. Socket for personal earpiece. Uses 


PP3 battery. Tunable over LASKY’S PRICE 42/. 


full medium waveband. 


BOY’S 1 TRANSISTOR 


onal mini-radio—fully built in strong plastic case, size 332} x Zin. Complete - 


with telescopic acrial, earphone LASKY iN PRICE 2 5 f 


and PP3 type batt. (No case). 


6 TRANSISTOR MODEL 


pully bone in plastic case, 4in. x 2hin. x lin. with 24in. speaker. Uses single PP3 
type battery. _Tunable over full LASKY’S PRICE 69’6 
2 Waveband (Long and Medium) Model 
Size 5x 33 x1 hin. Cream/black plastic 

TRANSISTORISED TAPE RECORDERS 
A few only still available. High quality models. Prices from 18 Gns. to 20 Gns. See 


medium waveband. 
case, Real leather carrying case. LASKY’S PRICE £5 .9.6 
1964, for details. 


BABY ALARM/INTERCOM 


Fully ‘transistorised miniature intercom that has all 
the features of sets many times its size. Battery 
consumption is exceptionally low and makes this § 
system particularly suitable for use as a Baby Alarm, 
Specification: 2 transistor; Sensitivity; more than 
55 dB. Power: one ) v. PP9 or equiv. (approx. life 
50 hours). Size of units 4x2}xJtin. The sturdy 
plastic cabinets are finished in ivory and silver with 


chrome stands. LASKY’S PRICE 59/6 P. & P. 2/6. 


CONSTRUCTORS BARGAINS 
TRANSISTORS ALL BRAND NEW 


AND GUARANTEED 

GET $1, GET 85, GET 86 2/6; 837A, 874P 3/6; OC45, OC71, OC81D 4/6; 0044, 

OC 70, OC 76, OC 81 (match pair 10/6) 5/6; AF 117, OC 75, OC 170, OC 200 6/6; 

0023, oa = OC 43, OC 73, OC 82D 7/6; OC201, OC204 15/-; OC 205, OC 206 19/6; 
5 28 24/6, 


TRANSFILTERS by Bruss crYsTAL co, Available from stock, 


TO—O1B 465 ke/s. + 2 ke/s. TO—O2D 470 kefs. + 1 ke/s. 
TO—O1D 470 ke/s. + 2 ke/s. TF—O1B 465 ke/s. + 2 c/s, 6/6 EACH 
TO—O2B 465 kc/s + 1 ke/s. TF—OID 470 ke/s. + 2 ke/s. P. & P. 6d. 


STAAR KINDER RECORD PLAYER 


Complete with pick- 
74 x6in. Fitted 
Suitable for 


45 rp.m. 6 v Batt. operated. 
up fitted crystal cartridge, Size only 
auto, stop and start. New and perfect. 

use with both the below listed amplifiers. 


LASKY’S PRICE 49/6 P.& P. 2/6, 
NOW IN STOCK—2 speed model 


for 33} and 45 r.p.m. (As illustrated) 69/6 pcp aja 


NPN-PNP Transformerless Transistor Amplifier, Smallest ever, size lin. x lin. x lin. 
Output 125 MW from 9 v. batt. Uses 3 transistors. Single-ended push-pull output. 


Fully assembled. LASKY’S PRICE 29/6. Post 2/6, 
400 MW Output version of above amp., 52/6. Post 2/6, ; 
HI-Fl TAPE RECORDER HEADS 22" t=». Recon’! 


Play. Low imp. erase- 
Upper or lower track. LASKY’S PRICE 29/6. Post free per pair. State track required. 
MARRIOTT “X”’ Type 3-track heads. LASKY’S PRICE 4 GNS. pair. 
3-track heads Record/Play and Erase. LASKY’S PRICE 59/6 pair. 
MICHIGAN }-track heads........LASKY’S PRICE 5 GNS. pair. 
BOGEN }-track heads ..........LASKY’S PRICE 7 GNS. pair. 


PANEL METE Full scale deflection 1 mA. Scaled 


1 to 10 and ‘ Record Level.” 
Flush mounting—plastic construction. Easy to read. Size: 24in. sq. 


x lin. deep. LASKY’S PRICE 19/6. vp. p. 1/5. 


15WW—158 FOR FURTHER DETAILS. 
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TRANSISTOR RECEIVERS & 


THE WIDEST RANGE AVAILABLE TODAY FOR HOME CON- 
STRUCTION OR READY BUILT TO HIGHEST STANDARDS 


04 meet 


ee eT 


| DECEMBER, 1964 


| ‘ : 
Service in 


SPEEDY MAIL ORDER SERVICE 


A HUGE PURCHASE BEFORE IMPORT DUTY INCREASE ENABLES 
US TO OFFER THESE RECEIVERS AT EVEN LOWER PRICES! 


MODEL HE30 


Covers range from 540 Ke/s. to 30 Me/s. 
Ham Band is provided with a scale for 
direct reading, and can also be band 
spread. Facilities: A.N.L., A.V.C. and 
M.V.C. Q Multiplier also serves as B.F.O. 
H.F. stage and two I.F. stages ensure 
high sensitivity and selectivity. Valve 
line up: 3x6BA6, 2x6BE6, 2x 6AV6, 
1x 6Q5 and 5Y3. 2 Aerial Sockets. Stand- 
by position for use with a transmitter, 
8 meter fitted. 200-250 v. A.C. mains, 
Brand new and unused. Boxed with full instruction manual, in attractive steel cabinet, 
grey crackle finish. Cabinet size 15x8x10in. Dial 12. 4in, 


LASKY’S PRICE 33 GNS. | KIT PRICE 25 GNS. | fans’ 


H.P. Terms (Ready Built): £6/13/- deposit and 11 monthly payments of £2/16/-. 
Covers 


MODEL HE40 «=, 


wave band and 1.6-4.4 Me/s., 4.5-11.0 § 
Me/s. 11.0-30.0 Mc/s. in separate 
switched band spread ranges. Controls 
include B.F.0. Sensitivity, A.N.L., 
Receiver—Stand - by Switch, Tone 
Switch, 8-Meter. For 200/250 v. A.C./ $ 
D.C. Internal loop and telescopic 
antennae fitted. Valve line-up: 12BE6, 
12BA6, 12AV6, 50C5, and metal recti- 
fier, Size 134 x8}x5tin. Instruction 
manual included. No Kits availawle 


LASKY’S PRICE 19 GNS. 


2 ER 


H.P. Terms £4/-/- dep. and 11 
months at £1/12/-- C. & P. 10/-. 


MODEL HE80 "0" 
super sen 
sitive communication receiver. Fre‘. 
range 540 Ke/s.—30 Me/s. and 
144-146 Mc/s. Dual conversion on 
2 metres, with extra R.F. stage, 
Single R.F. stage, two LF. stages on 
all other bands. B.F.O. and Q- 
multiplier cireuits. Improved A.N.L. 
and voltage regulated powerpack. 
“$3” meter, band spread on amateur 
bands, large illuminated dial with 
logging scale, All controls fitted. Outputs for speaker and phones. Valve line-up: 
4x6AQ8, 3x6BA6, 2x6BE6, 1xX6BL8, 6AL5, 6AQ5, 6CA4 and OA2. Steel case 
17x 7x 10in. For 200/250 y. A.C, mains, Brand new with full instruction manual. 


No Kits-available, 
H.P. Terms £12/19/-. dep. and 11 


EASRY oo PRIGE 59: GNS. © eats ss esaee 


C. & P. FREE 
LAFAYETTE TAPE 


WIRELESS WorRLD 129 


_Great Britain 


CONSTRUCTORS BARGAINS 


HUGE STOCKS OF COMPONENTS, TEST GEAR, ETC. 


COMMUNICATION. RECEIVERS TEST EQUIPMENT : 


The ‘Sixteen’ Multirange 


METER KIT 


This outstanding meter was featured by Practical Wireless 3 
in the Jan. ’64 issue. Lasky’s are now able to offer the com- $ 
plete kit of parts as specified by the designer. 
RANGE SPECIFICATION 

D.C. volts; 0-2.5-25-50-250-500 at 20,0000/V. 
A.C, volts: 0-25-50-250-500 at 1,0009/V. 
D.C. current: 0-504, 0-2.5-50-250 mA. 
Resistance: 0-2009Q, 0-200kQ, 0-20MQ. 
Basic movement: 40A f.s.d. moving coil, With universal shunt 
full scale deflection current is 501A. 
Size/finish: Black plastic case—3% x 53 x 1fin. 
Controls: 12 position range switch: separate slide switch for 
A.C. yvolts—D.C. ohms; ohms zero adjustment pot. meter; H.P. 
meter zero, External connections; Two ¢ mm. sockets for 
test lead plugs. 

Power requirements: One l5y. and one 1.5y. batts. Complete 


Terms: 21/- 
depasit and 5 monthly 
payments of 21/-. 

Data and circuit avail- 
with all parts and full construction details, able separately, 2/6; 


refunded if all parts 
bought. Pair of 


LASKY'S PRICE £5.19.6 vero. boven. Par 
READY BUILT TEST METERS 


All brand new—complete with test leads and batts. 


HAIKI 20,000 0.P.V. LASKY’S PRICE........ £519 6 
TE-13 1,000 O.P.V. LASKY’S PRICE.......... £119 6 
5 


TMK-500 30,000 O.P.V. LASKY’S PRICH...... 88 17 
200-H 20,000 O:P.V. LASKY’S PRICE 3 0 
P-1 2,000 O.P.V. LASKY’S PRICB.... 6 
P-3 4,000 O.P.V. LASKY’S PRICE........ arte £4 2 °6 

£10 19 6 
Also complete range of Avo and Taylor Meters and 'Test Equip- 
ment in stock, 


NOMBREX TEST EQUIPMENT 


MODEL 27 TRANSISTORISED SIGNAL 
GENERATOR (illustrated) 

Wide range—150 ke/s. to 350 Mc/s. Accuracy better 
than 2%. Direct calibration. AF, RF and MOD. 
Battery operated. Light weight and strongly made. 
Complete with test leads and batt. 


LASKY’S: PRICE £9.11.3, Post Free. 
OTHER NOMBREX MODELS AVAILABLE 
ALL TRANSISTORISED. 
MODEL 63, Wide range AUDIO GENERATOR. 10- 


100 Ke/s. _£16/15/0. 
MODEL 66. Wide range INDUCTANCE BRIDGE, 1H 


to 100H in 4 ranges. Measures Q. £€18/0/0, 
POWER SUPPLY UNIT 
1 to 15 v. D.C. up to 0.1 amp. 230/250 v. A.C, mains. 


£6.10.0 


GRYSTAL PICK-UP CARTRIDGES 
LOWEST PRICES EVER! 


P.& P.2/6 


Famous American Brand—Fully Guaranteed at record 
low prices. In sealed cartons. 


bin. Double play, 1,200ft. Mylar base ...... 15/- 
bin. Long play, 900ft. Acetate base ....... ‘ 10/- 
bin. Standard play, 600ft. P.V.C. base ..... . 8/6 
6jin. Long play, 1,200ft. Mylar base ........ 15/- 
53in. Double play, 1,800ft. Mylar base........ 22/6 
d5zin. Long play, 1,200ft. Acetate base ...... 12/6 
65zin. Standard play, 850ft. P.V.C. base ...... 11/6 
jin. Standard play, 1,200ft. Mylar base .... 12/6 
Tin. Long play, 1,800it. Mylar base 5 19/6 
jin. Double play, 2,400it. Mylar base. one 25/- 
jin. Long play, 1,800ft. Acetate base ...... 15/- 
Sin. Message: tape; 150ft. - er eke. ts ele ewe 3/6 
3in. Message tape, 225ft. ........0ee Sehrateyre 4/11 
3in. Message tape, 300ft. ......ceeeevece isk 7/6 
3in. Triple play, 450it. Mylar base .......... 12/6 
4in. Triple play, 900ft. Mylar base ......... - 22/6 
bin. Triple play, 1,800ft. Mylar base ........ 42/6 

3in. Triple play, 2,400ft. Mylar base........ 55/- 
Jin. Triple play, 3,600ft. Mylar base ........ 75/- 


Pp. & P. 1/- extra per reel; 4 reels and over Post Free. 
—— See Se ee ===) 


RECORDING TAPE SPLICER 
By famous manufacturer, all metal nickel plated con- 


struction. With separate razor blade, securely clamps 
tape while splicing. Listed at 18/6. 


LASKY’S PRICE 14/6 vost rrea 


207 EDGWARE ROAD, W.2. 
33 TOTTENHAM COURT ROAD, W.I. 
saeerrontro. 1592/3 FLEET STREET, E.C.4. 


PLEASE ADDRESS ALL MAIL ORDERS TO OUR HEAD OFFICE:—207 EDGWARE ROAD, W.2 


LASKY'S RADIO FOR FINEST VALUE and COURTEOUS SERVICE. 


15WW—159 FOR FURTHER DETAILS. 


ELECTRONICS 


-CRT. All controls fitted. 


NO INCREASE IN OUR 
PRICES! 


It has always been our policy to keep prices 
as low as possible and our huge purchasing 
power and sales potential even enables 
us to reduce our prices when others are 
forced to increase theirs. 

THERE WILL BE NO PRICE INCREASE 
ON OUR IMPORTED GOODS WHILE OUR 
PRESENT EXTENSIVE STOCKS LAST! 


EXrORT MOvcCL—SUPER T¥ UF Fe 

625 line T.V. chassis (Export Model). For 200-250 v* 
A.C.£D,C. mains. Fitted with Band I-III turret tuner. 
Fully loaded with 12 sets of coils for all CC1R channels 
in these bands. FIM sound. Made by famous British 
manufacturer. 15 Mullard valves. Electrostatic focus 
and deflection. Will take 17in., 19in., 2lin. or 23in, 
Supplied new and unused 
with all valves, 7in.%4in. speaker and 17in. CRT (less 
sapere Cc packing FREE 

’ ‘arr. W x 

LASKY § PRICE £25 to any part of the World, 
(Tube sent at buyer’s risk), An allowance of £3 will be 


made if the CRT is not required. Circuit data included 
FREE, 


Few yards from Praed Street. 
Open all day Saturday. 


Near ‘‘ Daily Express ’’ Building. 
Open all day Thursday. 


All Complete with Styli L.P. and Standard (and Stereo 
where shown), fully guaranteed. Standard Fitting will fit 
most P.U. Arms and Heads. Postage 1/- extra each. 
Garrard Magnetic T.0.M.2 
AOOBT {DEO rel bycteralavul arabes dnsttice hsietele ah cele arcatl 14/- 
Acos G.P.65/3 
Acos G.P.65/1 
Acos G.P.67/1 
STEREO Acostereo 73/1, with 2 sapphires ...... 
Acostereo 73/2, with diamond LP/Stereo and 
sapphire Std. 2) 
Ronette Stereo O.V. Turnover, with 2 sapphires.. 25/- 
Ronette Stereo type 105 and 106 with 2 sapphires 25/- 
Ronette Stereo type 105 and 106 with diamond 
LP/Stereo and sapphire Std. 


AND EVEN LOWER PRICES 
Save money! Some of these cartridges are cheaper than styli 
©.T.1, Mono,, 2: sapphires: «0.050 Ge ccieiwee ees ececeiis 4/11 


Collaro Type C, 2 sapphires, stereo ............ 15/- 
Collei 8Cl Diamond-LP, stereo.........--.2... 17/6 
Sonotone 8T, SteTEO peeve ee eevene seveceeees 19/10 
Sonotone 2TA, mono..,...+.++4, seavesseovers 2b/a 


Postage 1/- extra each. 


TAPE POSITION INDICATOR 


Open type—as used by most makers. With re-set knob, 
3 DIGIT 7/6. 4 DIGIT 10/6, P. & P. 9d. on each. 


PADdington 3271/2 
Close | p.m. Thursday. 


2 mins. Oxford Street. Nearest Station, GoodgeStreet. MUSeum 2605 
Open all day Saturday. 


Close | p.m, Thursday. 


FLEet St. 2833 
Close | p.m. Saturday. 


Ce eee eee ee ee eee eee eee ee ee ee ee en an nen ne ee a ae 
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TRIPLETONE HI-Fl MAJOR 


12 watts 15 to 20,00C c.p.s. 5 valves A.C. mains 
isolated. I2in. x 53in. x 6in. high. Built-in pre- 
amp. and mixer. Two inputs and volume controls. 
Sensitivity mic. 10 mV.; Gram 250 mY. 3 tone 
controls, Bass, Treble and Middle. 

power supply. 250 v. D.C. 6.3 v. A.C 
Cabinet with handle, 30/- extra. 


Auxiliary 


guarantee. 


IR5 6). ; envm 5/- ) EBC81 5/- ; POF82 8/- 
IS5 6/- | 6Q7G  6/- | EBF80 5/- | PCL82 10/- 
1T4 8/- | BSN? 5/~ | ECH42 9Q/- | PCL84  5/- 
2x2 Q/- | BV6G 5/- | ECH81 9/- | PCL86 10/- 
884. 9/- | 6X4 5/- | ECL80 9/- | PL81 10/- 
8V4 P/- | 6X5 6/- | ECL82 10/- | PL8 8/- 
3Q5 y/- | 12AT7? 6/- | ECL86 10/- | Pyso  7/- 
5U4 Gi- | 12A0? 6/- | EF86 j0/- | Pysi  g/- 
5Y3 6/- | 12AX7 7/- | EF89 /-.| PY82 /- 
5Z4 g/- | 12K? ~_5/- | EFI83 %/- | gpg 3- 
6AM6 4/- | 12K8 14/- | EFI84 7/- | oo ri 
GAT6 G/- | 1297 = 5/- | EL847/- | GRegy Si. 
6BA6 /- | 85L6 9/- | BY51 9/- | Regi By 
6BEG /- | 8524 5/- | EY86 9/- | pEreg Rr 
6HE 3/- | 954 Q/- | EZ40 5/- | Gos, 9/- 
635 5/- | DAF96 §8/- | EZ80 7/- I= 
656 5/- | DF96 8/- | EZ8l 7/- | UCL82 10/- 
6J7G G/- | DK96 j- | HVR2A 5/- | UCL83 12/- 
6K6GT 5/- | DL9S  8/- | MU14 ‘- | UF89  5/- 
6K7G 5/- | EABC80 5/- | Poo? 7/- | UL4l  9/- 
| 6K8G 5/- | BBQ 4/- | Pccs4 g/- | UY41 5/- 
6L6G = 8/=- | EBC41 8/- | PCF80  5/- | UY85 = 7/- 
SD 
NEW ELECTROLYTICS FAMOUS MAKES 
TUBULAR | TUBUAR { CAN TYPES 
1/350 v. .. 9/-|50/850 v. .. 5/6|8/600 v. .......- g/- 
2/356 v. .. 2/$|100/25 v. .. 2/-|16/600 v. .....- 12/- 
4/350 v. .. 2/3, 250/25 v. .. 2/6/16/450 _v........- 5/- 
8/450 v. .. 2/3/500/12 v. .. 3/-/16-+16/500 v. .... 7/6 
16/450 v. 3/1, 000/12 v. pares Vinee 6/6 
82/450 v. 3/9/5,000/6 v. 324-32/850 v. ...- 5/- 
25/25 v. 1/9/8+8/450 v. Fe 324-32/450 v..... 6/- 
25/50 v. 9/-|8-+16/450 v. 3/9 50+50/850_ v. . 4j- 
50/25 v. Bi Te+-16) [450 v. 4/3|64+120/350 v. :-11/6 
50/50 v. 2/-|32+82/850 v. 4/6|100+200/275 v...12/6 


TINNED COPPER WIRE 16 to 22 s.w.g., 3 Ib. 3/-. 
ENAMEL WIRE jlb. 16 to 22 s.w.g., 2/9, 24 to 80 s.w.g. 3/6. 
32 to 40 s.w.g., 4/6. D.C.C. 28, 34, 36 s.w.g., 3/62 oz, 
eS NY 


CRYSTAL MIKE INSERTS. High output. 
Miniature size, Itin. dia. x jin....... 6 

ACOS MIKE INSERT 13 x Zin So 
ACOS STICK MIKE 39-1 
T.S.L. DE LUXE STICK MIKE...... 
TELEPHONE CONTACT MIKE... 
GUITAR XTAL MIKE 
PROFESSIONAL MAGNETIC GUITAR 
MIKE with vol. and tone controls ... 59/6 
Moving Coil Mike 90/-, Floor Stand 57/- 


VALVE HOLDERS. EA50 6d. B12A, CRT, 1/8. Eng. and 
Amer. 4, 5, 6 and 7-pin 1/-. Printed circuit BSA. B7G, 
Int. Oct. 1/-. MORSE KEY 4/6; BUZZER 4/6. 
MOULDED Int. Oct. or Mazda Oct. 6d.; B7G, BSA, B8G, 
B9A 9d. B7G with can 1/6. B9A with can 1/9. Ceramic 
EF50, B7G, B9A, Int. Oct. 1/-. B7G, B9A cans, 1/- each. 
Valve base plugs B7G, B9A, Int. Oct. 2/3. 

MARTIN TAPE PRE- AMPLIFIERS 
(PLAY-BACK THROUGH YOUR OWN AMPLIFIER) | 

FOR 2 TRACK COLLARO DECKS 8 GNS. 


MARTIN COMPLETE RECORDING 
AND PLAYBACK AMPLIFIERS 
FOR 2 TRACK COLLARO £1i/11/-. 


TAPE DECKS Oollaro 2-Track £10/15/-. 
B.S.R. 2-Track $7/5/-. 


HEADPHONES, 2,000 ohms 12/-. 4,000 ohms 15/- pair. 
HEADPHONES, moving coil 100 ohms 10/- pair, 
SwITcH Cleaner Fluid, squirt spout, 4/6 tin. 


C.R.1. BOOSTER TRANSFORMERS | 


For T.V. Tubes having heater Cathode short circuit 
and for T.V. Tubes with low emission, full instruc- 


tions. Mains input. 
LOW LEAKAGE WINDINGS WITH OPTIONAL 


0%, 25% or 50% BOOST ON SECONDARY, 
2V.OR4V. OR 6.3 V. OR 10.3 V. OR 13.3. V. 
(State Tube voltage required) ea. 


SPEAKER-FRET. Tygan various colours, 52in. wide from 
10/- it.; 26in. wide from 5/- ft. Samples 1/-. 
EXPANDED METAL, Gold, 12 x 12in., 6/-. 


MINIATURE PANEL METERS 
Size 13in. sq. Precision jewelled bearings, 
2% accuracy, silvered dials, fine pointers, 
0-1 mA. 27/6; 0-5 mA. 27/6; 0-300 V. 27/6; 
0-50xa 39/6; 0-500ua 32/6. ‘“*S’’ meter 35/-. 


MOVING COIL MULTIMETER TK20A, 0-1000 v. A.C,/D.C- 


ohms 0-100k, 0-150 mA etc., Pocket size 2in. scale. 


£15.18.9. 


49/6. 


MAINS TRANSFORMERS 
200/250 AC Post 2/- each 


STANDARD 250-0-250, 80 mA. 6.3 vy. 3.5 a., tapped 
4y. 4a. Rectifier 6.8 v. 1 a. tapped 5 v. or 4 y. Qa. 22/6 
Ditto 350-0-350 9/6 
MINIATURE 200 v. 20 mA., 6.3 v. 1 a. 

MIDGET 220 v. 45 mA., 6.3 v.22 

SMALL, 250-0-250 v. 45 mA., 6.3 v. 2 a 

STANDARD 250-0-250 65 mA., 6.3 v. 3.5 a.. 

HEATER TRANS. 6.3 vy. 1) a < 
Ditto tapped sec. 1.4 v., 2, 8, 4, 5, 6.3 v. 1) amp, 
HEATER TRANS. 6.3 v. 4 a 10/6 
GENERAL PURPOSE LOW VOLTAGE. Outputs 
8. 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2a. 22/6 
AUTO TRANS. 150 w., 0, 115 v. 200, 230, 250 v. 22/6 
AUTO TRANS. 500 w. 0, 115, 200, 280, 250 v. 82/6 
MULLARD ‘510°’ MAINS TRANS. TO SPEC. 33/6 
300-0-300 120 ma., 6.3 v. CT 4a., 0, 5, 6.3 v. 2a. 


O.P. TRANSFORMERS. Heavy duty 50 mA., 5/6. Small, 
pentode, 4/6. Miniature 3V4, ete., 5/9. Multi-ratio 7/6, 
Multi-ratio heavy duty push-pull 7 to 10 w., 18/6. 
Goodmans heavy duty 10/20 w. 6K push-pull, 30/-. 
Estone ultra-linear OT/ML 10 w., Spec. for “510? 45/-. 
10 w. matching transformer, 3, 7, 15 ohms, 12/6. 
INTERVALVE TRANSFORMERS. 8:1, 5:1, 9/- each. 
L.F. CHOKES 15/10 H., 60/65 mA., 5/-; 10 H., 85 mA., 
10/6; 10 H., 120 mA., {2/ 6; 10H. 150 mA, 14/-. 


465-470 Kc/s SIGNAL GENERATOR 
Price 10/6. R.F. and Audio Output Ready made. 
POCKET SIZE 2hin. x 43in. x lin. Only one resistor to 
change. Instructions supplied. Battery 8/6. Details free. 


FULL WAVE BRIDGE CHARGER RECTIFIERS, 2, 6, 
or 12 V. 14 a.,8/9:2a. 11/3; 4a. 17/6; 6 a. 22/6. 
CHARGER TRANSFORMERS. Tapped input 200/256 v., 
for charging at 2, 6 or 12 v., 1} a., 15/6; 2 a., 17/6; 4a. 
22/6. Free charger circuit. Ammeter 0-5 a 10/ 6. 


BOOKS (List S.A.E.) 


“W.W.” Radio Valve Data 

High Fidelity Speaker Enclosures... 
Valves Transistors, CRT Equivalents 

At a Glance Valves, CRT Equivalents 

TV Fault Finding 

Mullard Audio Amplifier Manual... 
Radio Valve Guide, Books, |, 2, 3, 4, 5 ea. 
Practical Radio Inside Out 

Master Colour Code 

Coil Design and Construction Manual 5/- 
Radio, TV and Electronics Data Book 3/6 
International Radio Stations List... 
Boys’ Book of Crysta! Sets 
Stroboscopic Disc 33, 45, 78 r.p.m.... 
How to Receive Foreign T.V. 


CRYSTAL DIODES. G:E.C. 2/-; OA81, 3/-. 

CRYSTAL COILS HAX, 3/6; HAXL 3/6; DRR2 4/6. 
CRYSTAL SET BOOKLET J/-. CRYSTAL SET KIT 12/6. 
BRIMISTORS CZ1 3/6; CZ2 2/6; CZ3 1/6; CZ11 4/-. 


MAINS POWER PACKS. Ready built 
with Mains Transformers, Rectifiers and 
Condensers etc., providing H.T. and L.T. 
200 v.20 mA. D.C. £ wave 6.3 v. | a. A.C. 25/6 
220 v. 50 mA. D.C. £ wave 6.3 v.2 a. A.C. 35/6 
250 v. 80 mA. D.C. Full wave 6.3 v.4 a. A.C. 45/6 


TRANSISTOR TYPES. 9 v. Same size as 
battery PP3 19/6. PP9 45/- (also replaces PPI, 
PP4, PP7). As illustrated below. 


§ volts 
45’. 
MAINS 
POWER 
YOUR 
TRANSISTOR 


ADASTRA 3-3 Hi-Fi AMPLIFIER 
READY BUILT, WIRED AND TESTED 
A.C. 200-250 V. Valves ECL86 and EZ80. 
3 ohms 3 watts. Coiitrols: bass boost, treble 
and volume. Separate engraved front-panel. 
Quality mains traisformer. Chassis size 
6in. x 5in. x 3in. Price £5/9/6. Details S.A.E. 
“* Performs agreeably well.’’ (The GRAMOPHONE). 


Our written guarantee with every purchase. 


12." STALWART 
HEAVY DUTY 1tI5w. 
with LIFETIME GUARANTEE—S gns. 


Cast alumin- 
ium frames 
—no reson- 
ance — steel 
magnet =  as- 


sembly, 
boited 


to- 
gether — no 
riveted or 
glued innac- 
cessible parts 


response 45-13,000 c.p.s., 3 or 15 ohm 
voice coils. Unlimited Applications. 
Magnet 12,000 lines. Price for quality 
unbeatable. Foam Suspension Ign. 
extra. 


BAKERS SELHURST ‘ 


FULL RANGE 1965 MODELS 
12in. Guitar 25w. Rms, 50w. Peak, 15 ohms. 
Heavy duty 20-10,000 c.p.s., Bass Res. 80 
CuPSs Catan y snene saline Sees eatede nates aon tims 5gns. 
I2in. Stereo, foam suspension, |Sohms. 7 gns. 
12in. Standard H.D. 20w. 40-14,500 c.p.s. 7 gns. 
12in. De Luxe foam. 15 w. 25-17,000 c.p.s. 
15,000 Lines, Bass Res. 32-38 9 gns. 
12in. Bass 25 w. 25-15,000 c.p.s....... 12 gns. 
12in. Super Twelve, 20 c.p.s. to 25 kc/s 16 gns. 
15in. Auditorium 35 w. Rms., Bass Res. 36-42 
17,000. lines, ideal for guitars, etc.... 18 gns. 


LOUDSPEAKERS. PM 3 OHM FAMOUS MAKES. 
Qiin., 3in., 4in., 5in., Zin. x 4in., 15/6 each 8in. 17/6; 
6hin., 16/6; 10in. 80/-5 12in. 30/-: (15 ohms 35/-). 

10in. x Gin., 22/6; Sin. x 5in., 21/-; 9in. x 6in,, Q1/-. 
E.M.I. Double Cone 124 x 8in., 10 w., (Geramic) 45/-. 
Horn Tweeter 104 dB 2 Ke/s. to 16 ed 29/6. 
Stentorian 10in. HF1012, 87/6; 8in. HFS812 
Crossover 3000 «c.p.s. 30/-. 

TWIN GANG CONDENSERS “0-0 Transistor 208 pF per 


miniature 13 x lin. x lin. 10/-; 500 pF standard with 
trimmers, 9/-; midget, 7/6; midget with trimmers, 9/-; 
500 pF slow motion rite standard, Q/-. 
500 pF., 17/6. Single ‘+0 *? 865 pF, 7/6. 


160 pF., 5/6 each. Can be ‘ganged together. Couplers ‘94. each. 
VERNIER DIALS. Ratio 8:1 14in. 12/6, 2in. 14/-, 3in. 16/- 
TUNING AND REACTION CONDENSERS... 100 pF., 300 pF., 
500 pF. 3/6 each, solid dielectric. 
CONDENSERS. 0.001 mfd., 7kV. T.C.C. 5/6: ditto.20 kV. 
9/6; 0.1 mid. 7 kV., 9/6; Tubular 500 v. 0.001 to 0.05 9d. 
; 0.1 1/-; 0.25 1/6; 0.1/850 v. 9d.; 0.5/350 v., 1/9; 0.01/2,000 
v. 1/9; 0.1/2,000 v. 3/6. 
CERAMIC CONDENSERS. 500 vy. 1 pF. io 0.01 mid. 9d. 
High voltage pulse ceramics 100 pF., etc., 12 kV., 2/6. 
SILVER MICA. 10% 5 to 500pF.. 9d.; 600 to 3,000 pF. 1/-; 


ditto 1% 50 to 815 pF. 1/-; 1,000 to 5,000 pF., 1/9. 


[TRANSISTOR 4 CHANNEL MIXER 
with 4 separate input-output controls, 59/6. | 


WAVE-CHANGE SWITCHES 


2 p. 2-way, or 2 p. 6-way, long spindle.............- 3/6 
8 p, 4-way, or 1 p, 12-way, long spindle............. 3/6 
4 p. 2-way, or 4 p. 8-way, long spindle.......-...... 3/6 
8 p. 4-way, 2 wafer, long spindle............+..... 6/6 


Wavechange ‘‘ MAKITS *’ Wafers available; 1 p. 12-way, 
2 p. 6-way, 3 p. 4-way, 4 p. 8-way, 6 p. 2-way. 
include click spindles, adjustable stops, 1 wafer, 8/6; 2 
wafer, 12/6; 3 wafer, 16/-. Extra Lars up to 12, ve each. 
TOGGLE SWITCHES. s.p., 2/-; d.p. 3/6; d.p.d.t., 4/-. 
Rotary Toggles, s.p.. 3/6; ap. 4/6. 
JACKS. STANDARD open-circuit 2/6, cfoendiainea 4/6. 
Grundig type 3-pin 1/3; Grundig Lead Type 3/6. Phono 
Plugs 1/-. Socket 6d. Banana Plugs 1/-. Sockets 1/-. 
JACK PLUGS STANDARD Screened 3/-. Grundig 3-pin 3/6. 
BULGIN NON-REVERSIBLE PLUGS and SOCKETS. 
P74 2-pin 4/3; P73 3-pin 4/6; P194 6-pin 6/6. _- 

P360 3-pin 4/-; Mains selector panel with plug 1/-. | 


RETURN OF POST MAIL ORDER SERVICE 


RADIO COMPONENT 


SR. Stn. Selhurs 


Buses 133 and 68 pass door. 


72/6. 


Small 3-gang_ 
SHORT WAVE. Single 10 oF. 25 pF., 50 pF., 75 pF., 100 pF. 


close tolerance (plus or minus 1 pF.), 2.2 to 47 pF, 1/-: 


ae 


Min. Slide oe : 3/6. 


176 pF. with trimmers and screen 10/6 each; 365 pF. - 
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FOR — IMMEDIATE — DESPATCH — PHONE — US — TODAY 


Famous Manufacturers Surplus Bargain 
Ferguson Quality Amplifier 4 Watts 
Size 6; x 5.x 4in. 200-250 AC double wound 
mains transformer. Volume and tone con- 
trols. Sensitivity 200 my. Response 25 to 
20,000 cps. Price 49/ each. Complete 
with valves, etc. Brand new. 

2 units matched for stereo etc., 89/6. 


1965 RADIOGRAM CHASSIS 


BUILD YOUR OWN 
RECORD PLAYER 


FROM 


£8.19.6 
AND 


SAVE 
POUNDS 


4 Speed Autochange or Single Player units with Brand 
New 2-tone Cabinets 17x15x8iin. Strong handle, 
gilt finish, clips and hinges. As used by Famous Make 
Jor 20 gns. modeis. Cut-out motor board 14 x 13in. 
Front bafile with high flux loudspeaker and 3 watt 
valve amplifier ready built on metal chassis. Quality 
output transformer. Jow hum level circuit. Volume 
and Tone. controls, Ali items fit together periectiy. 
Special instructions enable assembly in 30 minutes, 
only & wires to join. 12 months’ written guarantee. 


H. F. CHOKES, ali wave, 2/6. Osmor QCl, 6/9. 

T.R.F. COILS A/HF, Vl- pair. 

DUST CORES jin., 4d. Purple Cores tin. 6d. 

ALADDIN FORMERS and cores, }in. 8d., iin., 104d., 
0.3in. FORMERS 5937 or 8 and cans TV1 or 2, jin. sq. 


. ’ F i ay ay ce i 
Three Wavebands Five Valves Sie onl aking Sign iN ec lesea ane ht cath 


oe 
8.W. 16 m.-50 m. Latest Mullard ete. BLANK ALUMINIUM CHASSIS. 18 s.w.g. 4 sides, 
M.W. 200 m.-500 mm, ECH81, EF89, EBC81, tiveted corners, lattive fixing holes, 24in. sides, 7 x 4in., 
L.W. 800 m.-2,000 m, EL84, EZ80 5/6; 9x7in., 6/6; 11x8in. 6/6; 31x7in. 7/6; 
12-month guarantee. A.C. 200-250 v. 4-way switch, 13 x 9in., 9/6; 14 x 1lin. 12/6;.15 x l4ain.. 15/-. 
Short-Medium-Long-Gram, Ferrite Aerial. A.V.C. and ALUMINIUM PANELS. 18 s.w.g. 12x12m., 5/6; 
Negative Feedback. 5 watts 8 ohm. Chassis 13iin. x 14x 9in., 4/6; 12x 8in., 3/6; 10x 7in., 2/9; 8x Gin, 
Vin. high x 5in. deep. Glass dial size 13in. x 4in. Q/-; 6 x 4in., 1/6. i 
horizontal wording. Two Pilot Lamps. Four Knobs. 2 
Aligned and calibrated. Chassis isolated trom mains.] | sLOW MOTION DRIVES, Epicyclic ratio: 6:1,4/3. 36:1, 10/67 
BRAND NEW £9 15 6 SOLON IRON 25 w. 200 v. or 230 v., 24/-. 65 w. 29/¢ 
2 che oe Carr. 4/6, A.N.T.E.X. PRECISION sub-miniature iron. 200 or 240 v. 
Matched Speakers Sin. 17/6; 10in. 25/-; 12in. 80/-.].| 32/6. Stands for A.N.T.H,X. irons 12/6 extra. 


Volume Controls | 89 Oh” Goqx|| 4 TRANSISTOR AMPLIFIER 47/6 


Midget Size, Log or Lin. ‘bad Size 4 x 1} x gin. Availabl tel: kag 1 : 
Long spindles, 5K. onms to rasta ag a ere Powerful ready built push-pull. Output 3 and 8 ohm. coon ooo cena te s anielon 
2 Meg. L/S 3/-. D. P. 4/6. Abe OSes Ideal for use with record players, intercoms,, or B.S.R. Monarch £10/19/6 PP. 6/- 
Sper ee art en 5dB per 100i. *“ BABY ALARM’ with instructions and circuit. GarsanlvAritadlinea eee £11/19/6 PP. 5/- 
Riaeasias Lor Tracts Ideal 625 lines 1/6 ya. Pisa BG, 216,920 PUeees TOI6- sriche atlas KITS pare eb ae 
3 5 3 A eokVe VUNIOL we vervosssves a 
CAR AERIAL 15/3. PLUGS 1/6. Ditto sockets 1/3. ahah pee lee aE ec Garrard SRP1O auto stop/siart £10/19/6 PP. 5/- 
Spams emcee tuuruatines ontes, wae isig./ Sk LmOcne GCM mee Se 
PANEL SOCKETS 1/-. LEAD SOUKETS 2/-, Tins Gard WoGakare FE OLD aii Sea qe tt. ee ai bean ikee p 
COAX. OUTLET BOXES. SURFACE OR FLUSH 4/-, : ms ft: 0.2 amp. 8-way 1/-:tt, ne yniengi ist carer eels PP. 3/6 
BALANCED TWIN FEEDERS 64. yd., 80 or 300 ohms. ' Be. 
TWIN SCREENED FEEDER 1/- yd. 80 ohms. BARGAIN SINGLE PLAYER KIT 200/250v. A.C, y Lae see aed ae ee PP. 3/6 
TELESCOPIC CHROME AERIALS aia; extends” ¢ (less cabinet) BSE. UA Supersiim. -. £5/19/6 PP. 3/6 
33in. 8/6 each. T.V. AERIAL B.B.C. and LT.V. 15/-. post 5/- en Autoslim Mono .. £6/10/- P.P. 3/6 
f pa tol ‘ SINGLE PLAYERS, 
ae tgs anes = tar es ve aes WITH 2-STAGE AMPLIFIER 3-WATT Garrard SRP 10 auto stop/start £5/5/- P.P. 3/6 
- HIGH STABILITY. } w. 1% Q/-. Preferred values, 10 HIGH-FLUX 5in. SPEAKER, E.MLL auto stop/start’ ...... G4/15/-P.P. 3/6 
obms to 10 meg. Ditto 5%, 10 ohms to 22 meg., 9d. ae 4-SPEED B.S.R. TURNTABLE BiSiRs Fianiors cai. ccnse £3/7/6 P.P. 3/6 
= boa a jl rs Popriantns ao Cut out Mounting Board 123 x 9Zin. Philips AG1016 Stereo/mono.. £12/5/- P.P. 65/- 
19.5 K to 25K. 10 w. i= geen “os _— = Salers eee ae re 
ARDENTE TRANSISTOR. TRANSFORMERS arrar Mono xtal - PP. 5/- 
LF. TRANSFORMERS 7/6 pair D3035, 7.3 CT:1 Push Pull to 3 ohms for OC72, OC81 11/- | | amAl mono units 19/- extra with Stereo/mono xtals.__ 
465 ke/s. Slug Tuning Miniature Can. 3x 14 dia, D3034, 1.75 :1 CT. Push Pull Driver for OC72, OC81_ 11/- Replacement sapphire’ stylii...... 5/- diamond 15/- 
High Q and good band width. Data sheet supplied. ree ree Output to 3 ohms for OC72, OC81 .... aa Replacement Xtais Acos 15/-; Stereo Ronnette 25/6 
WEE WOUND, fom) WHRE-WOUND coma | PutO883 De dnc es go> He | | ee Pae ee Rr ee a 2 ee 
co) 
Wari prec: Matas. | HAMDARD "Sz Yong | ARDENEE TEANsisfon YoLUiin cowriots ee eens 
Type. All values 10 ohms | LONG SPINDLE VALUES | par AID FARPIECE Xial ot magnetic, 7/6 Insecta MOUS Lae O Teeanee tata 
to 25K, 3/- ea., 80K, 4/-; 50 OHMS to 50K, 6/6; FOR ETO Co O10 Complete with -¢8 Turnover xtal and two 
Carbon 30K to 3 meg., 3/-. 100K, 7/6. SUB-MIN,. JACK and PLUG, 3/6 pair. 2.5 mm. or 3.5 mm, Sapphire Stylii 20/-. 


MIKE TRANSFORMERS 50:1 3/9. 


SSpetaherrs Bet teed oni toe BD, ad BE, ru NEW MULLARD TRANSISTORS 

pF, pF, 1/3; » 1/6; pF, pF, 1/9; | | OC71 6/-, OC72 7/6, OC81D 7/6, OC81 7/6. AF115 
Phillips 0 to 10 pF, 8 to'30 pF, 1/- each. T.V. etc. 1000 pF, NEW PLASTIC RECORDING TAPE 10/6, AF114 11/-. 0044 7/6, OC45 7/6, O0171 9/-, 
with knob, 2/-; RADIO SCREWDRIVER, 5in., 64. Double Play 7in. reel,.2,400ft. “Spare Spools _ 0C170 8/6, A¥117' 7/6, 0C26' 12/6. 

Bulgin Test Prods 2/9 ea. Neosid Trimming | ‘tools 1/9. ° Sin. reel, 1,200ft. 3in. .. 1/6 Transistor Holders 1/3. 


NEON MAINS TESTER-SCREWDRIVER, ————— 
SOLDER MULTICORE 4d. yd. SAVBIT DISPENSER 2/6. Long Play in. reel, 1,800ft. 


5jin, reel, 1,200it. 

HIGH GAIN TV. PRE-AMPLIFIER BAND 1 B.B.C. Sin. reel, 900ft. 
Tunable channels 1 to 5. Gain 18 dB. ECC84 valve. 

Kit price 29/6 or 49/6 with power pack. Details 

6d, (PCC84 res if preferred for 0.3a heater chains), 
BAND 


aa Miniature Condensers, 0. 1 mFd., 30 v., 1/3. 1, 2, 4, 
5, 8, 16, 25, 30, 50, 100 mFd., 15 volt 2/6 "each. 


‘6611’ TRANSISTOR RADIO 


First-class components to make a 6-transistor 2-wave- 
band superhet chassis. Ideal for portable or table 
radio, All parts including BVA transistors, ferrite 
aerial, printed circuit. 84 2jin., but EXCLUDING 
speaker a apart frh ohms output. Simple instruc- 
tions 1/6 (free with kit). £4.5.0 


Leader Tape 


[aes Jin. reel, 1,200ft- 4 
Sin. reel, 600it. 8/6 Splicer Tape3/- 
‘© BASYSPLICE ” Tape Splicer 5/-. Stop foil '7/3. 


I LT.A.—same prices, 
Tunable channels 7 to 13. Gain 17 dB. 
Coils and circuit only, 9/6. Chassis 4/9, Band I or ITT. 


P.V.C. CONN.. WIRE, single or stranded, 2d. yd. 
SLEEVING 1 or 2 mm., 2d.; 4 mm. 3d.; 6 mm., 5d. yd. 


PAXOLIN PANELS. _1/16in. x 10in. x 8in. 2/-. Bib Cutters 3/6. Insulated Side Cutters, 8/6, Species Shek et ye ete ee 

; rer errr eee it mat 8/- i BMA, ig RM5, | Panel mounting fuse-holders 2/-, Fuses 60 mA. to 5 a., 6d. Sin.. 17/6; Stin., 15/6. Cabinet 27/6. 
MINIATURE Cont ACT COOLED, RECTIFIERS. woe A & Screws 6BA; 4BA, 64d. doz, Nuts 6BA, 4BA 6d. doz. D 
pelo amity Net pb mA., 21/- » THE “ INSTANT ” BULK TAPE 
27/6; Full Wave Bridge 250 v. 73 mA.. 10/-;120mA15/| ERASER AND RECORDING HEAD TRANSISTOR SUPERHET TRANSFORMERS, COLL 
SELENIUM RECT. Popular type. 300 v. 85 mA., 5/-. DEMAGNETIZER PRINTED CIRCUIT 


6in. FERRITE ROD AERIAL Long and Mediom— 


COTS Weacke: (2 /stave: 4 enek: RA2W with CAR AERIAL COIL. 


Repanco. DRR2 L. and Med. T.R.F. reaction, 4/6 ea. 


as be j = Fo: Ag Lo See ee Peer Et 1s ae ee 12:6 
eee ee RENTALS: (VALVE Mi, SOs ML: B/G. ome Oscillator Coil, P50/1AC, 176 pF tuning........ 5/4 
FERRITE ROD AERIALS. L. and M., for transistor circuits. Ist and 2nd LF. ieee ie Tee 470 = 
OSMOR 10/- each. WEYRAD 12/6 each. 3 Bele i bpurseu meas hr high, each .... 5/ 7 
panacea diatbainae la at et om all aaa clea te i ale Drive Transformer—LFDT4 FES Wad 3 : 9/¢ 


Printed Circuit—PCA1, 2jin. x 84in, Drilled 9/€ 


200/250 v. 
Q M A ».4 apes A.C. Jackson ‘‘ OO ” Leah et +170pF, with trimmers 10/6 


a Volume control 5K, D:P. 2-2 ee eee ce ee 4/€ 

‘tod epee caine of four parts; a die, a punch, an Allen 83 ohm Speakers 3fin. Bie. Sin. 19/6. "x 4in, 21. 
2 avechange Switch’). 22.0: sisejou oct ierelerercieise-e-e B/€ 

zin. 14/6 gin. = 18/— in. 34/3 Set of 6 Mullard Transistors and diode ........ 25/- 
Zin. 14/6 tin. 18/6 2%in, 37/9 Constructors’ Booklet with full details ........ 9/- 

3 ohm Output Transformers OPT1............ 10/6 


Zin. 15/9 gin. 20/—- lin. sq. 31/6 


Zin. 15/6 Nein. 20/—-  2kin. = 44/9 
lin. 18/- tin. a6 tein. sq. 28/- | 


re 
B.B.C. 2 TRANSISTOR + DIODE —22/6 


B.T.H. TAPE MOTORS [15 v. A.C. 28w. 
12/6 pair, for 200/250 v. (in series) 


; Is:in. 18/- I3in. MW. BW ane os araines 7/6; Battery 2/3. 
Pe AO eae ee Oe eee see ore ee ee ee eee 
ee cae oe oe Gan cae ede ete ak cae cae OUR ONLY ADDRESS SINCLAIR “ SLIMLINE ” 49/6 


ee COROLLA meee Med, wave kit. 3 x 1? x fin. Includes earphone, 


337 WHITEHGRSE ROAD Leet: Ferrite Rod, Guaranteed no aerial) 
WEST CROYDON {9s%°e,. SINCLAIR “ MICRO-6” 59/6 


2 x 1} x } complete kit. As above 
fs Be torce I]-, Full list, I]-, C.0.D, 2/- extra. (Export welcome. Send remittance and extra postage, no C.O.D. 
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Z & I. RERO SERVICES LTD. 
Head Office: 44a, Westbourne Grove, London, W.2 


Cables: ZAERO, LONDON 
A.R.B. Approved for inspection and release of electronic valves, tubes, klystrons, ete. 
RETAIL BRANCH (personal cailers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 
Please send all enquiries, correspondence and Mail orders to Head Office 


el.: PARK 5641/2/3 


VHF HETERODYNE PRECISION FREQUENCY METER TYPE 183 
Total Frequency Coverage 20-1,000 mc/s. 


Beat 


PRICE, new and fully guaranteed ......-.---. 


The instrument consists of: Crystal Controlled Oscillator (Crystal 
100 ke/s. + 
intervals; Fine (L.F.) Oscillator continuously tuned from 5.0 to 
6.25 me/s. in 9 bands; Coarse (H.F.) Oscillator continuously tuned 
from 20 to 300 me/s.; and associated mixer and A.F. 
By using coarse oscillator alone quick frequency identification 
can be made from 20 to 1,000 me/s. with an accuracy of .3%. 
By using correct measuring procedure, i.e., by calibrating fine 
oscillator against cry stal and beating input frequency with the 
former an accuracy of +.02% 

graduated in me/s prov ide exceptional degree of discrimination. 
detection by 
92in. x 19}in. x 14in. 
115/230V. A.C. 


5 e/s.) providing spot frequencies at 25, 50 and 100 ke/s. 


stages. 


is e: asily obtained. Long scales 


or headphones. Dimensions: 
Power requirements 


Magic Eye 
Weight 71 Ibs. 


Packing and carriage £1/10/-. 


MARCONI TF80! SERIES 
SIGNAL GENERATORS 


TF801A. Frequency range 10-300 me/s. in four over- 
lapping bands. Calibration accuracy +1%. Output 
200 mV. max. into 75Q. Calibrated stepped attenuator 
0 to —100 db. in 1 db, steps. Internal sinewave (up to 
80%) and square wave (50-50) modulation at 400-1,000- 
5,000 c/s. Provision for external modulation. Power 
requirements 100-130 and 200-250V. A.C. Fully over- 
hauled and guaranteed ...........05- £85 0 0 


TF801A/1. Generally as above, but with frequency 
range extended to 310 me/s. and with provision of a 


separate “‘high” output socket giving unmonitored 
output of at least 1V. 
Fully overhauled and guaranteed .... £115 0 O 


Packing and carriage £1/10/-. 


VHF SIGNAL GENERATOR TYPE 2006 
With F.M, and A.M. Modulation. 


Very accurate A.M./F.M. Signal Generator covering a 
frequency range of 10 to 240 me/s. in 10 bands. Calibra- 
tion accuracy +.5%. Exceptionally long tuning scale 
with vernier dial. Output voltage continuously variable 
from .5uV. to 50mV. Output impedance 60Q. Output 
voltage accuracy +2% on the stepped attenuator (up 
to 100 me/s.). Internal modulation 1,000 ¢/s. up to 75% 
mod. depth (A.M.) and up to 100 ke/s. deviation (F.M.). 
Power supplies 115/230V. AC. PRICE, new and guaran- 
teed £$85/0/0. Packing and carriage £1/15/0, 


TSX-4SE “ X’’? BAND 
SPECTRUM ANALYSER 


Spectrum Analyser covers a frequency range of 8,360 to 
9,550 Me/s. Self-contained wavemeter permits the 
tuning of the instrument with an accuracy of +4 Mc/s. 
It can be used for observing spectra of pulsed oscillators, 
for measuring frequency, for checking frequency pulling 
in the magnetrons and for measuring standing waves 
and attenuation. 


PRICE, fully overhauled and guaranteed £190 0 O 
Packing and carriage £2/10/-. 


MARCONI TF338B 
VARIABLE ATTENUATOR 


Characteristic Impedance 6000. Internal/external 
termination. Range 0 to 105 dB obtainable by means of 
slidewire attenuator 0-25 dB and 4 steps of 20 dB each. 
Frequency response 0 to 105 dB within .2dB. Maximum 


input 2 watts £20 0 0 


R.F.T. TYPE FZI-2 
FREQUENCY INDICATOR 


Portable Mains operated Frequency Indicator for direct 
measurements of frequencies from 10 ¢/s. to 100 ke/s, 
The range is covered in 8 bands, the lowest being 30 ¢/s. 
F.8.D. Measurement accuracy +3% F.S.D. Input 
Impedance 100 kQ. The instrument is provided with 
internal source of highly stable frequency for checking 
and recalibration of the scale. PRICE, new £20 0 O 


Packing and carriage 15/-. 


BRAND NEW MINIATURE OPEN TYPE 


RELAYS 
95251, 52700. Could niake «yoni acs aie acelucilare « 3/6 
50d: 0: 160Q Coil, 1 C.O. + 3 makes ...-......43 5/- 
55258, 1300 Coil, 6 makes .......4.....000 eee 6/6 


Postage and packing 1/6 per relay. 


STANDING ia dehes DETECTOR TYPE 
ap 


Gold flashed coaxial slotted line with vernler carriage. 
Operating frequency 400-2,500 me/s. 8.W.R. range 
-1 to .96. Housed in polished wooden case fitted with glass 
doors. The instrument must be used with a suitable 


R.F. detector £130 0 0 


Packing and carriage £2, 


R.C.A. TYPE 301B V.H.F. FIELD 
STRENGTH METER 


Frequency range 18-125 me/s. Field intensity range is 
5-100,0004V/metre at 18 me/s., raising to 100uV-2V/ 
metre at 125 me/s. Bandwidth 150 ke/s to 40 ke/s. 
Power requirements: Dry Batteries 150V. and 6V Accu- 
mulator. Equipment consists of calibrated receiver and 
aerial tripod supplied with set of dipoles to cover whole 
frequency range. Measurement of field strength is 
done by substitution method. Both A.M. and F.M. 
signals can be measured during modulation periods, 


PRICE, fully overhauled and guaranteed £120 0 OQ 
Packing and carriage £1/10/-. 


R.P.M. INDICATOR KIT 


Radio-Altimeter Indidators with moving coil movement 
of 5 mA. F.S.D. easily convertible to accurate engine 
R.P.M. indicators. Supplied complete with parts re- 
quired for conversion, and detailed instruction. Suitable 
for 4-cylinder engines with 12 y. electrical installation. 
35/-. PP. 5/-. 


ADJUSTABLE STABILIZED POWER 
SUPPLY UNIT TYPE APTI217 


19in. Rack mounted Power Unit providing stabilised 
voltage adjustable from 140 to 380V. D.C. from zero to a 
maximum of 300 mA. 32 Parallel stabilised output 
terminals are provided. A.C. output (for heaters)— 
twice 0-4-6V. at 5 amps. 


PRICE, overhauled and guaranteed .... 
Packing and_carriage £1, 


£22 0 0 


VARIABLE AUTOTRANSFORMERS 
BRAND NEW 


Input 230V. A.C, Output 0-260V. A.C., 50/60 e/s. 


2 amps. MAX, ...ereeeeeee £519 6. P.P. 15/- 
BS amps) mass sees wanes £9 O O. P.P. 20/- 
FO:amps; Max, |e piareonere es £18 5 O. P.P. 30/- 
20 amps. max, .......0... +» £38210 0, P.P. 40/- 


DAWE INSTRUMENTS TYPE 400C 
WIDE RANGE OSCILLATOR 


High quality laboratory instrument covering a range of 
-1 to 1,000 e/s. in four decade bands, Calibration accuracy 
is +3% from 1 to 1,000 ¢/s. and +10% from .1 to 1 ¢/s. 
Power output 100mV. into 10,000Q (32V. r.m.s.). Dis- 
tortion less than 3%. Monitor Cathode Ray provided 
for visual frequency comparison. C.R.T. Time base can 
be provided internally (50 ¢/s.) or an external signal can 
be used. 200-250V. A.C. mains operation, 


PRICE, fully overhavied and guaranteed .. 
Packing and carriage £1, 


£45 0 0 


15W W—160 FOR FURTHER DETAILS, 


SOLARSCOPE TYPE CD514 
Lightweight (42lbs.) portable Mains operated single 
Beam Oscilloscope employing a 4in. flat-face Tube and 
providing the following facilities; Y Amplifier with 
sensitivity of 30 mV/em. max. and bandwidth 5 ¢/s. to 
9 me/s. (Full Beam deflection available up to 10 me/s.); 
Stepped “ Y”’ Attenuator; Internal Sinewave available 
for Y sensitivity calibration; Tutenal Calibrating wave- 
form providing time marks at .1—1—10 p.i.s. intervals. 
Time base 15 c/s. to 150 ke/s. providing sweep of 10 m/sec. 
to 50 muysec. per centimetre. Power requirements 
200-250V. A.C. PRICE, fully overhauled and guaranteed, 
£60/0/0. Packing and carriage £1/0/0. ~ 


MULLARD PRECISION MEASURING 
OSCILLOSCOPE TYPE L140/3 
Sensitivity 4.5 mV. to 45 mV./cm. in ten steps. Rise Time 
0dus. to .06u8.; Frequency response D.C, to 10 m.c. max. 
Sweep duration dus. to 150 m/sec. Time measurement 
for 0—5ys. to 0-150 m./sec. with an accuracy of +3%. 
Large illuminated scales for Voltage and Time measure- 
ments. Switchable delay of .6u/sec. 5-in. flat face 
C.R.T. with P.D.A. Power supplies and oscilloscope 
section are housed in two separate units, thus ensuring 
more flexible combination and easier handling. Power 
supplies required 20/250V. A.C, PRICE, brand new and 

guaranteed, £125/0/0. Packing and carriage £3/0/0. 


THOMSON VARLEY 
POTENTIAL DIVIDERS 
Tron-inductive 4-decade potential divider with total 
resistance of 70,000Q. Maximum input voltage 300 v. 

Built-in galvanometer lyA. F.8.D, £45, 


DOUGLAS TRANSFORMERS 
All for 200/250V. Input, 40-100 ¢/s. 
H.T. POWER TRANSFORMERS: 


MT2/AT, 350/0/350V. at 80mA., 

0-4-6.3V. at 3.545 0-4-5-6.3V. ab 2A, ..s.000- 29/6 
MT7/AT, 350/0/350V. at 100 mA., 6.3V. C.T. at 

8.5A.; 6.3V, at 4A.; 0-5-6.3V. si Aone ase 32/- 
MT11/A Ei 300/0/300V. at 100mA., 6.3V. at 3A.; 

0-5-6: 3 Vis Ab) DAs ss wleis/ pisces Seal enter ita wee SLO 
MT23/AT, 250V. at 50mA.; 6.3V. at 1.754, 16/- 
MT27/AT, 250/0/250mA. at 60mA.; 6.3V. at 2 BAS _ 

6.38V at Lag vas ete Chore Cee TOOTS 
CHARGER TRANSFORMERS: 
MT3/AT, 0-12-15-20-24-30V, at 2A. ........-.-. 25/6 
MTIG/AT, 24V. at 5A. ioc vicis ete eee Bt teth 3 
MT21/AT, 0-12-15-20-24-30V. at 4A, «..,..5-.- 88/- 


POST OFFICE TYPE 4-DiIGIT 
MAGNETIC COUNTERS 
Standard (1}” x 14” x 5”) 2,300Q Coil, sec. hand 5/6 


Miniature (1" x 1" x 3”), 500Q or 2,300Q Coil, 
sec, hand 6/6 


Ditto 4.1Q, operates on 6V, new 8/6 
p.p. 1/6 each 


SIGNAL DIODES 
IN21..... 4/- | CS2A~.... 5/=| CV425 2 Aj6 


1N21B_.. 6/- |*CS3A_....10/- | CV442 1/6 
INQ3° 0... CV101 2... 5 i= 
1N23B CV102 .... 5/= 
ae CV103 .... 5/- 
INS] .. CV111 .... 8/- 
CG10E.. CV112 .... 8/= 
CG83H .. Q/- | CV253 ....10/- 


8X645, 400 p.i.v., 190 mA., D.C. .......-2...25 15/- 
BY100, 700 p.i.v., 450 MA., D.C... cis even eee s vito 
OA211,.800 p.i.v., 400 mA.,D.C. ce bee cues 7/6 
DD058, 800 p.i.v., 500 mA., sub miniature ...... 12/6 


BYZ10, 800 p.i.v., 6 amps. D.C., stud mounted .. 7/6 © 


GERMANIUM JUNCTION RECTIFIERS | 


Stud mounted 


GJ3M, 200 p.i.v., 400 mA., D.C.. Snes eo 
GJ5M, 300 p.i.v., 400 mA., D.C.. seats ee Sea 
GJ7M, 80 p.i.v., 500 mA., DG. oc eee /6 


3 
Rating in free air. Current can be increased twoiold if 
mounted on 2 heat sink. 


CATHODE RAY TUBES 


SDP1A- ..15/- | 88D ......40/- | VOR97 ....40/- 
3FP7 op oluBoTas Saude 60/- | VCR138 ..50/- - 
BCP1 ....30/- | ACR13 ....80/-| VOR138A  60/- 
bFP7 ....12/6 | ACR22 ....40/-| VCR139 ..25/- 
BSP7 ....100/- | DG13/2 ..80/-| VCR517B  40/- 
BUPT ...- 60/- E4103/B/4. 45/-| VCR517C 40 /- 


O9D, O93..80/- | VCRX214 6§0/-. 


When ordering by mail, please add 2/6 in £ to cover hatidling and postage. MINIMUM CHARGE 1/6. WRITE FOR NEW VALVE CATALOGUE. 


WE WISH TO BUY VALVES, KLYSTRONS, MAGNETRONS, etc. 


Please offer us your surplus stock. 


Z. & I. RERO SERVICES LTD. 


RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. Tel: 


LANgham 8403 


Please send all correspondence and Mail Orders to ADDRESS OF HEAD OFFICE AT: 


44a WESTBOURNE GROVE, LONDON, W.2. Tel: 


PARK 5641/2/3 


(No personal callers are served at 44a Westbourne Grove except genuine trade orders.) 


15WW—161 FOR FURTHER DETAILS. 


3 


DECEMBER, 1964 WIRELESS WORLD 13 
TRANSISTORS LOW POWER ZENNER DIODES MAGNETRONS 
MULLARD ; OAZ203, 6.2 V..4+5%, 260 MW ..scsesrevcvcece 6/- ‘8 e 
OC26..... _ 8/- | OC70.....  B/- | OC78.... Y= | Kg44B, 12.0 v, 410%, 300mW .......... Gomes oe 28 [CV 1500 £3 
OC28 .. 17/6. | oc71 .... 5/- OC78D .. vied : a 5586 £50 | CV1496 £8 | yp9-7D £12/10 
ares 2 8 OC72 8/ fone Ne He aed 0..£ GEWheaee as JPT9 ol £60 
2 - eae r C70) is. - V37 2. CV1498 PT9-O1 .. § 
0C44 ....: 6/-| OCS .... - Bl oci7L ..  g/- 2.25W ZENNER DIODES Cv 1494 au 4 CVv1499 #8 QK338 .. £60 
OC45 . 6/- | OC7E . 6/- | OC204 10/6 .3 v. tolerance; 
Set of matched pair of OcsL and one OC81D . 12/6 4,25 v. (VR425); 4.75 v. (VR475); 5.25 v. (VR525); 
G.E.C. e OUTBEVe CV OPO) all Abela ainsi lay eiereiaitieis ies = «./sie 
GET115 Audio 400/800MW — .....ceeeeeeeee ne Bele v. tolerance: KLYSTRON 
GHT573 heavy current switching ........... + 20/- 6.25 v. (VR625); 7.0 v, (VR7B); 9.0 v. (VR9B), $ 
ae SUP ast teers sasie area sopeeot Sees ee GRRE ca’ druro le / aeu ws. £50] CV6002.. $40 
CA, aoe . CLG) se S30) 302 6,09 £1 
2N410 (I.F.:—similar to OC45) .... cece ewes 6 a 47, eo / 
2N412 (Mixer—similar to OC44)...... 2.000005 36 ELAR BES BS eg IEE | 
Set of two 2N410 and one 2N412 ........0s00 gi. | EDISON TYPE 501 THERMAL VACUUM £5 | Ks12.... £10 
tient ay DELAY SWITCH £8 | Ks29.... £200 
MAT101—up to 60 Mc/s i... eee eee ceeece 8/6 Glass envelope, Octal Base, Filament Voltage 6.3V- £3 4 | 80 wee LO 
MAT121—aup to 120 Mc/s ........0.cnvesess 8/6 nominal for 60 sec. delay. One make contact 3A capacity £5 | VA: 2008. £35 
Philco T1166—similar to MATI21_ .......... 6/- at 150 V. D.C. or 250 V. A.C. Delay Time adjustable 2 £4 .. £10 | VA‘ 2470/1K 
DE NPE IN Oe clic sleet Gate ciave erlecie-s 10/- from 40 to 80 sec, approx. by varying filament voltage. 5650 .... £8 | CV2242.. £40 
ip 
OA G6/- | 523 & PEN384 UCL83 
oase 19/6 | 32407 §- | FULLY : FIRST QUALITY 19/2 VUE ee 
/~ |-6/30L2 ~ PEN453DD | UF42 7 
gua Bj omoe 10 | GUARANTEED VALVES 1016 | Urs 6 
0C3 6/- | 6A6 4/- PF86 7/6| UF85  %4/ 
OD3 5/- | 6A7 10/- | 6F32 B/- )11D5 %- )29Cl 20/- AAO ECC85 6/6 ) GC10/4B PL36 8/6 | UF86 10/- 
OZ4 5/=- | 6A8 8/- | 6F33 6/- | 11E2 15/- | 30 4/- DAC32 ECC88 10/- 20/- | PL38 16/-| UF89 ” 6/- 
143 3/- | 6AB4 6/6 | 6G6G 2/6 | 11E3 Q5/- |.30C15 10/- BRAND DAF70 a ECF80 7/6 | GTIC 10/-| PL8i ‘¥/-| TL41 6 
1A5GT 5/- | 6AB7 4/- | 6H1 %/- |12A5 10/- | 30017 12/- DAF91 4/6] ECF82 7/6 | GU50 25/-| PL82 5/6] UL84  6/- 
1A7GT 8/- | 6ACP 3/- | 6H6 1/6 | 1246 3 /- | 30F5 |= DAF92 6/- | BCF8611/-| GZ30 8/6] PL83 - UM4 10/-, 
1AD4 (F/- | GAF4 1/- | 654 Q/- | 12A8GT 5/- | 30FL1 12/- | 955 3/- | 6140 30/- | DAF96 -G/- | ECH21 20/- | GZ32 10/-| PL84 6/6| UMS80 4/- 
1B3GT Y/- |6AG5 2/6 |6J5G 4/- | 12AC6 8/- | 30117 138/-]| 956 Q/- | 6146 27/6 | DC70 ae ECH35 12/- | GZ34 10/- | PL500 15/- | UUS 8/- 
1B24 80/- | GAG7 6/- | 66 8/6 | 12AH7GT 30P12 10/- | 957 5/- | 6147 17/- | DCC90 ECH42 8/-| GZ37 = Q/- | PM84 j0/- | UU7 8/- 
1B24A 60/- | 6AH6 1Q0/- | 4J6W  6/- 5/- | 30P19 14/- | 958 4/- | 6186 10/- | DETS 16. ECH81 6/- | HL2 3/-| PT1I5 10/-|.UU9 ¥/- 
1B27 40/- |6AJ5 = Q/- | 637 Q/- | 12AH8 11/- | 30PL1 10/6 | 959A 8/- | 6189 JO0/- | DET12 40/- | ECH83 7/6| HL2K 3/-| Py3l1 “%/-| UU10 9g/- 
1D5GP 8/- | 6AKS 5/6 | 6J7G_ = B/- | 12AQ5 F/- | 32 6/- | 991 Z/- | 6202 8/- | DET18 40/- | ECL80 6/6 | HL23  6/-| PY33  Q/-| UY21 8/- 
1G6GT ‘%/- | GAKSW §8/- | 6J7GT 7/6 | 12ZAT6 5/- | 35A5 11/-| 1622 12/- | 6205 10/- | DET23 60/- | ECL82 7/6 | HL23DD6/-| Pysi 5/6| UY41 5/6 
1H4G_G/- | BAKE = “Z/- | 6K7 5/- | 12AT7 4/- | 3505 6/6 | 1625 6/- | 6211 4/6| DET24 '7O/- | ECL83 9/-| HR2 15/-| Pys2 5/-| UY15 |= 
1H5GT Z/- | GAK7 G6/- | GK7G_ Q/- | 1LZATTWA B85L6GT 9/- | 1626 8/- | 6263 '7O/- | DET25 15/- | ECL86 9/-| HR7 15/-| PYs3 6/- | VGT128 
IL4 2/6 | GALS 38/- | 6K7GT 5/- 6/- | 35T A40/- | 1635 12/- | 6280 Q200/-| DF33 8/-| EF26 4/6 | KT8C 20/-| PY88 8/6 = 
1L6_— 17/- | 6AMS = =—- 2/6 | 6K8 8/- | 12AU6 6G/- | 35W4 = B/- | 2050 12/6 | 6350 4/-| DF66 6/-| BF37A §8/-| KT41 7/6) vyso00 8/6 | VGT128 
IN5GT 8/- | GAMG - 4/- | 6K8G_ 4/- | 12AU7 5/- | 3523 10/- | 2051 6/=- | 6442 100/-| DF72 Z/-| EF39  5/-| KT44 — 5/- | PyY801l 8/6 10/- 
1Q5GT §8/- | GAN5 10/- | 6K8GT 8/- | 12AV6 6/- | 35Z4G 4/- | 4033A 15/- | 6463 "/l-| DF73 ‘%/-| EF40 9/-| KT61 12/6) PX4 15/- | VLS863115/- 
ik4 G/- | 6AQS G6 /- | 6L1 8/- | 12ZAV7 8/- | 35Z4GT G/- | 4048C Q5/- | 6621 10/-| DF91 3/-| EF41 7/6 | KT63 6/-| PX25 10/-| VP23 3/6 
1R5 5/- | 6ANS 10/- | 6L6 Q/- | 12AX7 6/- | 35Z74GT G/- | 4242A BO/- | 7044 10/-| DF92 2/6] EF42 6/-| KT66 15/-| PZ30 10/-| VP41 5/- 
184 5/- | GAQS  B/- | 6L7 B/- | 12AY7 10/- | 35Z5GT 6/- | 4687 17/6 | 7551 30/-| DF96 6/-| EF54 6/-| KT88 Q0/-| QP25 —5/-| VR78 3)/- 
185 4/6 | GAQ6  8/- | GLI8 8/- | 12B4A G/- | 38 5/- | 5514 + 50/- | 7586 23/6 | DH63 /- | EF55 §8/- | KTW62 7/- | QQV02-6 VR92 Q/- 
iT4 3/- | GARS = G/= | 6N7 8/- | 12BA6 6G/- | 41 B/- | 5517 6/- | 7895 22/6| DK32 8/-| EF80 5/-| LP2 7/6 A5/- | V868 20/- 
1T5GT G6/- | 6AR6 6/- | 6P1_. 11/- | 12BE6 5/- | 42 5/- | 5559 _50/- | 8020 12/6 | DK40 J1/-| EF83 10/-| ME91 7/6 | QQv03-10 VT4C  30/- 
1U4 5/--| 6486  5/- | 6Q7G = G/- | 12BH7 S/- | 50B5 F/- | 5626 120/- | 9001 4/-| -DK91 5/-| EF85  6/- | ME1403 35/- | VT61A %/- 
1U5 6/- | GAS7G 22/6 | 6R7 6/- | 12BY7 10/- | 5005 6/6] 5636 10/- | 9002 5/6] DK92 9Q/-| EF86 6/6 40/- | QV04-710/- | VU39 — 8/- 
ae 5/- | GATG 4/- | 68SA7 = S/= | 1208 4/- | 50CD6G 5641 12/6 | 9003 Q/-| DK96 7/6) EF89 4/6| MH4 5l- | R2 8/- | VU120A 
IX2A  67/- | 6AU6 G6/- | 68G7 —G/=- | 12E1 20/- Q5/- | 5651 8/- | 9004 2/6 | DL66 12/-| EF91 4/- | MHLD6 R19 15/- 10/- 
1X2B (7/- | 6AV6 G/- | 68SH7 3/- | 12F5GT 8/-. | 50L6GT 6/6 | 5651WA 9006 aoe DL68 10/-| EF93 4/9 12/6 | R17 8/- | W21 5/- 
2A3 5/- | 6B7 5/- | 6857 8/- | 12H6 38/- | 53KU Q/- 15/- | A239 8] DL69 12/6 | EF94 6/- | ML6 6/- | R18 7/6| W81M_ 6/- 
2A4G 30/- | 6B8 5/- | 6SK7 —-H/- | 12J5GT B8/- | 75B1 5/6 | 5654 8/- | A1834 23/6 DL70 «='7/- | EF9 5/6| MTS57 80/-| R19 7/-| X65 5/6 
2026 = 8/- | 6B8G_ 2/6 | 68SL7GT 5/- | 12J5WGT 76 5/- | 5663 g/- | A2134 8/-| DL73 12/-| EF98 10/- | MU12/14 RL13S 12/6 | X66 15 
2034 = A/- | 6BA6 _4/9 | 6SN7GT 4/6 6/- | 77 5/- | 5665 200/- | A2226 18/-| DL75 J0/-| EF183  8/- 8/- | 8130 12/6) X79 18/- 
20394 8Q/- | 6BC4 15/- | 68SR7  8/- | 12J7GT 7/6 | 78 5/- | 5670 10/- | A2293 15/6] DL92 5/-| EF184 $/-| N78 15/-| SP41 4/-| XB1 19/6 
2042 25/- | 6BE6 5/-| 6887 —3/- | 12K7GT 4/- | 78D y/-| 5672 Yl- | AC/HL/DD | DL93 4/- | EFP60 10/- | NR88 12/6 | STV280/ XCll 13/6 
2043 60/- | 6BF6 6/- | 6U4GT10/6 | 12K8 10/- | 80 6/- | 5676 10/- ‘ 8/-| DL94 5/6) EL32 3/-| NSP1 25/- 80A 6Q0/-| Z66 10/- 
2046 30/- | GBHG 4/- | 6U5 8/- | 12Q7GT 5/- | 81 10/- | 5684 8O0/- | ACP/4 4/-| DL95 6/6 | EL34 10/-| NSP2 22/-| SU2150A Z700U_-—4/- 
2051 12/- | 6BI6 $/- |6U7G F/- | 128A7 F/- | 83 8/- | 5687 §/- | AC/THI DLIG. 6/-| EL35  5/- | OCP71 24/- 10/- | 2759 29/- 
2Cd212/- | 6BU7 ~—7/- | 6US 4/6 | 12SC7_ _4/- | 83V 9/6 | 5691 25/- 14/- | DLS1012/6| EL36 9/- | ORP1212/-| TH41 10/-! Z800U 20/- 
2CW4 12/- | 6BK4 QO/- | 6V6 Q/- | 128P5GT 84 5/- | 5693 QO/- | AC5/PEN DLS19 15/- | EL37 17/6 | ORP60 10/- | TH233 6/- | Z801U 30/- 
2D21 Ss G/- | 6BK7A_ 8j- | 6V6G_ 5B /- Q/- | 85Al Q5/- | Sob é/- 12/6 | DM70 5/-) EL38 17/6 | P41 8/- | TH2321 7/-| CV58 30/- 
2H22 Q5/- | 6BL7GT 9/- | 6V6GT 9/6 | 128G7 4/- | 85A2 8/6 | 5718 7/6 | ACd/ DY30  2/- | BL4l 7/6 | Pé6L 3/- | TP22 5/-| CV82 40/- 
2624 40/- | 6BNG /= | 6X4 - | 12SH7 4/- | 85A3 5/6 | 5725 10/- | PENDD 8/-| DY80 ‘/- | EL42 8/- | PABC80 TP25 5/- | CV132. 6/- 
2E26 80/- | GBQ7A 8/- | 6X5GT 5/6 | 12837 4/- | 900G QO/- | 5726 —_/- | AC6/PEN DY86 8/-| BL8l 8g/6 7/- | TP2620 7/6 | CV284 5/6 
Boe I2/- | 6BR7 11/6 | 6Y6G G/- | 128K7 5/- | 90CV. 17/6 | 5727 10/- 6/- | DY87 Q/-| EL83 ‘J/-| PC86 12/-| TT15 35/-| CV286 5/6 
2X2 3/- | 6BR8. 5/- | 6Z3 4/- | 128L7GT 150B2 49/-| 5750 Ji/- | ACT6170/-| EIT 55/-| EL84 5/-| PC88 19/-| TT21 392/-| CVv287 §g/- 
2X24 - 7Z/- | 6BS7 16/- | 6Z4 5/- 7/6 | 150B3 8/- | 5751 i ACTS 200/- | E88CC 14/-| EL85 8/-| PC97 9/-| TT22 39/- | CV289 40/- 
3A4 4/- | 6BW6 ~9/- |7B6 ° 11/- | 12SN7GT 211  80/- | 5763 10/- | AH211A H9OCC 12/-| EL86 7/6 | PCC84 5/6| TTR31 6O/- | CV359 10/- 
3A5 @- | 6BW7  9/- | 7B7 8/- 7/6 | 225DU 10/- | 5783WB5/6 240/- | H91H 1g/-| EL90  G/- | PCC85 7/-| TZ40 40/- | CV406 15/- 
3B7 5/- | 604 2/6 | 706 "/- | 128Q7 10/- | 262B 30/-| 5787  10/- | ARS 6/- | E92CC 3/-| BL91 92/6| PCC88 10/6] U12/14 g/-| CV473 12/6 
3B22 30/- | 6c5G 5B /- | 707 5/- | 128R7 5/- | 313C 30/- | 5814A 10/- | ARP3 3/- | E180CC §8/- | EL360 29/- | PCC89 10/- | U17 5/- | CV570 
3B24_—sdS/- | 6caGT G/- | 7D3 8/- | 128Y7 6/- | 416B 200/- | 5840 10/- | ARPI2 3/6 | H180F 15/- | EL821 6/- | PCC18910/- | U22 6/- 700/- 
3B24W 12/- | 606 4j-|7H5 -B/- | 12Y4 9/6 | 417A “65/-| 5842 G5/- | ATP4 5/-| EA50  9/-| EL822 g/-| PCF80~ 6/-| U25 L/- | CV102930/- 
3045 80/- | 6csG = H/- | 7H6 «= A> | 13D] ~=/- | 588 = 40/- | 5845 «80/- | AW6 5 /- | EABCS0 6/- | EM4 10/-| PCF82 %/-| U26 1/-| CV220910/- 
3CX100A5 | 6021 100/- | 7E7 10/- |13D3 6/- | 705A 10/-| 5852 20/- | AZ1 9/-| BAC91 4/-| EM31  5/-| PCF84 g/-| U50 —5/-| CVv223118/- 
“sy 100/- | 6c31 “12/- | 7F8 8/6 | 13E1 190/- | 715A 80/-| 5949 400/- | AZ12 9/-| EAF42 8/6] EM34 9/6| PCF86 §8/-| U76 4/- | CV2303 
pee 4l- | 6CB6 5 /- | '7H7 S/- |14E6 —-G6/- | 715B GO0/- | 5963 10/- | AZ31 8/-| EB41 5/-| EM80 6/6 | PCF801 U191. 11/- 800/- 
3E29 60/- | scD6G 17/- | 7K7 10/- | 15E 8/- | 717A 4/-| 5965 5/- | AZ41 «6/6 | EBC33 4/-| EM81 7/6 =| U251 12/6 | ©Vv4006 18/- 
3Q4 6/6 | ccHE «= G/- | 7R7 ~—«12/- | 19AQ5 5/- | 721B Q5/-| 5993 19/- | BOM 15/-| EBC41 7/-| EM8i 8/- | PCF802 U281 18/- | CVv4007' 7/- 
3Q5GT 6/6 | 6CL6 9/- 1787 16/- | 19BG6G 7/- | 801A  6/-| 5998 15/- | Béd 4/6 | EBC81 6/6| EM85 9/- - | U282 14/-| Cv4010 g/- 
384 5/- | 6cw4 19/- | 7¥4 "/-|19B2 20/- | 803  30/-| 6005 “7/6 | BD78 45/-! EBFS0 6/6 | EM87 ‘%7/- | PCF805 U301 1g/-| CVv4014 g/- 
Bvd_ == /6 | 6CYS- 10/- | 724 . 5/-|19G3 25/- | 804 YO/-| G021 1/- | BLES 10/- | EBFS83 7/6 | EN31 10/- 10/6 | 403 | %/- | Cv4033 7/- 
ACX1000A | ep3 4/6 | 8D2 3/6 | 19G6 15/- | 805 30/-| 6058 —/- | BS4A 30/- | EBF89 6/9 | EN32 10/- | PCF806 U801l 18/- | CV4037 7/6 
ve 500/- | 6p4 45/- | 9BW6 ‘Y/- |20A2 20j/- | 807 ~ g/-| 6059 17/- | BS104400/- | EBLI, 14/-| EY51 — 73/- 13/- | U4020 7/6 | CVv4038 5/6 
1 4/- | 6D6 8/- | 9D7 4/- |20F2 15/- | 809 - AQ/- | 6060 6/- | BTS 50/-| EBL21 11/- | EY70 12/6 | PCL81 9/- | UABCS80 CV4043 12/- 
4PRG0A 6DKG G6/- | 10Cl 10/- | 20L1 14/- | 811 20/-| 6061 12/- | BT9A 60/- | BCd2 12/6] EY81 §/-| PCL82 6/6 5/6 | CV4044 7/6 
ase < ~.| 6D84 15/- | 10C2 12/- | 20P1 14/- | 812A 45/-| 6064 8/- | BT19 30/- | EC53 12/6 | EY83 9/6] PCL83 8/3] UAF42 §8/-| CV404510/- 
ee nt 6E5 9/- | 10D1 %/- |.20P3 12/- | 813 ‘7O/-| 6067 10/- | BT45 200/-| EC80 §/-| EY84 7/6 | PCL84 '%/-| UBC41 6/6 | CV4052 8/6 
X250 6EV5 22/- |10F1 14/- | 20P4 14/- |'814 g0/-| 6072 15/- | BT79 30/-| EC88 12/-| BY86 G6/-| PCL85 9Q/-| UBC81 F/- | CV4053 3/6 
c 120/- | ere g/- |10F3 8/- | 20P5 12/- | 815 40/-| 6073 7/6 | BT83 60/-| EC90 2/6) BZ35  5/6| PCL86 9/-| UBF80 6/6 | CV4054 12/- 
5C22 120/- | 6r6G 5/-|10F9 9/- | 25A6G 5/- | 829B 6O/-| 6080 25/- | C1C 5/-| EC91 5/-| EZ40 5/6| PEN4A 9/6 | UBF89 4/- | CV4055 19/- 
appt 9/- | 6F7 5/- | 10F11 6/- | 2505 10/- | 832 g0/-| 6094 25/- | C3JA g0/-| BC92 6/6| BZ41 6/6| PEN45 %/-| UBL2111/-| CVv4058 10/- 
5RAWGA 6F8G Hi- | 10F18 10/- | 25L6GT 8/- | 832A 45/-| 6098 12/- | CBLI 15/-| ECC31 5/-| EZ80 5/6| PEN45DD | UCC84 g/- | CVv4059 7/6 
r 15/- | 6ri1 6/- | 10L1 9/6 | 2524G «F/- | 888 19/-| 6100 10/- | CBL31 16/-| BCC32 4/-| BZ81 4/6 12/- | UCC85 6/6 | CV4062 
as er 8/- | 613 6/6 | 10LD1110/- | 25Z5 7/6 | 860 10/-| 6101 —7/- | CL33 “ gj- | BCC40 Q/- | FA15 120/-| PEN46 6/-| UCFS0 9/6 17/6 
ce 5 5/- | 6Friz7_—«G/- | 10P13 12/6 | 25Z6GT 8/6 | 866A 14/-| 6111 15/- | CY31 6/6; ECC81 4/-| FVD7 15/-| PEN220A_ | UCH21 8/6 | CV406310/- 
5U4GB 6/6 |'6r23 9/6 | 10P14 13/- | 27M1 60/- | 884 15/-| 6130 30/- | D1 8/- | ECC82 5/- | Fw4/s00 W/- | UCH42 "7/6 | CV4067 10/- 
bV4G = 8/- | 6F24 11/- | 10Y 15/- | 28p7  — 7/- | 931A. 6O/-| 6135 10/- | DA30 10/-| ECC83 6/- 8/6 | PEN383 UCH81 %/- | CV4069 6/- 
5Y3GT 5/- | 6F28 10/- | 11D3 = 9/- | 28D7W15/- | 954 5/- | 6136 9/- | DA41 40/- | ECC84 6/6"! G24H° 15/- 12/- | UCL82 8/- | CV407115/- 
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LONDON AREA 


MAIL ORDER EXPERTS 
FOR ALL GARRARD PRODUCTS 
Cc. C. GOODWIN (Sales) LTD. 


7 The Broadway, Wood Green, London, 
N.22. Telephone: BOWes Park 0077/8 
**North London’s Hi-Fi Centre’’ 


@ COMPREHENSIVE STOCKS 
of 


GARRARD Equipment 
TRS Radio Component Specialists 


70 Brigstock Rd., Thornton Heath, Surrey 


___ FRANCIS OF STREATHAM 


Between St. Leonards Church and Streatham 
Station 
169-173 Streatham High Road, 
London, S.W.16. 
STR 0446/0192 
Open all day Sat. Half day Wed. 
Come and see our range of 
GARRARD EQUIPMENT 


For the 

complete 
range of 
Garrard 
products 


33 TOTTENHAM CT. RD., W.1_ Tel. MUS 2605 


207 EDGWARE ROAD, W.2 Tel. PAD 3271 
152/3 FLEET STREET, E.0.4 Tel. FLE 2833 


HI 
Fl See 


Hampstead HIGH FIDELITY 


91a, Heath St., London, N.W.3. HAMpstead 6377 


SEE and HEAR... 


THE COMPLETE 


GARRARD (RANGE) 


at R-E-W (EARLSFIELD) LTD., 
DEPT. W.W., 266/8 UPPER TOOTING 
RD,, LONDON, S.W.17. Tel.: BAL 9174-5 


FOR ALL 
LEADING 
AUDIO 


PLYMOUTH 


TOM MOLLAND LTD. 


102 Cornwall Street 
Phone: 69282 
GARRARD STOCKISTS 
The largest selection of hi-fi equipment in. the West 
JIM GAPPER 
(in association with) 


ALFRED HEXT 
18 Clinton Ave. (off Monks Rd.) Exeter 


Phones: 74670/66172 
High Fidelity Sales and Service Consultants. 
Home Demonstrations, Custom Built Equip- 
ment, Cabinet Alterations, Stereo Conversions, 
etc. 


WIRELESS WORLD 


FLINTSHIRE 
THE VAC SHOP 


Water Street, Rhyl, N. Wales 
(Next door to Trustee Bank) Tel.: 1788 
Comprehensive stock of Hi-Fi Equipment by 

GARRARD STOCKISTS 
Equipment Cabinet and Speaker enclosures 
built to your own specification. 


GLOUCESTERSHIRE 
HEATHKIT baystrom 


For the best contact 
Daystrom Ltd., Gloucester 


Stockists of all 
GARRARD EQUIPMENT 


HAMPSHIRE 
NATIONAL RADIO SUPPLIES 


70-72 Holdenhurst Road, Bournemouth 
Tel. : 25232 


Tape, Hi-Fi and Components 


HAMILTON ELECTRONICS 


. HIGH FIDELITY TAPE 
RECORDER SPECIALISTS 


35 LONDON ROAD 
SOUTHAMPTON TEL. 28622 


HERTFORDSHIRE 
AUDIO SERVICES 


The Specialists with the Hi-Fi Know How 
Agents for Garrard 
Contact: 
Audio Services Hi-Fi Ltd., 
82 East Barnet Rd., New Barnet, Herts. 
Tel.: Baier 6605 


NOTTINGHAMSHIRE 


Get acquainted with: Phone: 54833 


THE PHOTO CENTRE 


28-30 Pelham Street, Nottingham 
acknowledged to be the best Hi-Fi Service in 
this area. A large demonstration theatre with 
the finest equipment always in circuit is 
provided for your delight. It is our pleasure 
to advise you properly. 


OXON 


WESTWOOD’S of OXFORD 
46 George Street 
Phone: 47783 
GARRARD STOCKISTS 


STAFFORDSHIRE 
HIGH FIDELITY SOUND EQUIPMENT 


116 Birches Head Road, Hanley, 


Stoke-on-Trent 


Telephone: S-O-T 25194 


Stereo and Mono by GARRARD. Demon- 
stration by appointment. H.P. terms 


LOCAL STOCKISTS 


DECEMBER, 1964 


SURREY 
WOKING Tel. : 4033 
E. H. MAXWELL & SONS LTD 


87 Walton Road 
and at Guildford Road, and Chertsey Road 


Hi-Fi Equipment, Home Demonstration 


WARWICKSHIRE 


Stockists of Garrard 


GRIFFIN RADIO LTD. 
(THE HIGH FIDELITY PEOPLE) 
Fully comprehensive stocks and advisory 
service for Monaural. and Stereophonic 
High Fidelity Radio Tape-and Disc equipment 
94 Bristol Street, Birmingham 5 
MID 1359 


If you live in the Midlands you can see and 
hear GARRARD EQUIPMENT. 
@ Compare the latest Hi-Fi Amplifiers 
Speakers, etc. 
@ Buy records, Tapes and Accessories. 
WHILE YOU WAIT! 
@ Get your Components ex stock 
All at REGENCY ELECTRONICS LTD., 
29 Regent St., Leamington Spa. (Tel. 22590) 
lkelyes. "SOUND—IT’S REGENCY ”’ 


W ORCESTERSHIRE 
STOURBRIDGE 
E. J. BENTON LTD. 
144 HIGH STREET _ Tel.: 5339 


A ‘comprehensive range of Garrard Hi-Fi 
equipment always in stock 


Y ORKSHIRE 
SHEFFIELD HIGH FIDELITY 


HI-Fl EQUIPMENT BY GARRARD 


Full demonstration . facilities. Specialist 
Repair Service. All GARRARD EQUIPMENT 
Stocked. 


Tel.: 20588 10 West Street, Sheffield, | é 


HUDDERSFIELD 


Visit our Hi-Fi Studio. Listen and compare 
in comfort the latest GARRARD EQUIPMENT 


RADIO CRAFT (Huddersfield) LTD. 
38 King Street. Tel.: 20049 


TAPE RECORDER CENTRE (HALIFAX) 


Stock all Garrard Hi-Fi equipment 


Demonstrations daily by expert staff. 2 years’ 
free service on new recorders over £35. 


30 King Cross Street, Halifax 
Phone: 66832 


SCOTLAND 
GLASGOW Tel.: 


DOU 4652 
M & M ELECTRONICS LTD. 
91 N. Hanover Street, Cl (off George Sq.) 
AUDIO & ELECTRONIC CONSULTANTS 
The Best in High Fidelity Equipment 


Garrard Stockists Satisfaction Guaranteed 
Credit Facilities Available 
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CLASSIFIED ADVERTISEMENTS 


RATES: Display Classified: £5 per single column inch. 
Run-on Classified: 11/- for two lines or less and 5/6 
for every additional line or part thereof; average lines 
seven words. Box Numbers: two words plus 1/- 
(address replies: Box 0000, c/o Wireless World, Dorset 
House, Stamford Street, London, §.E.1). A series 
discount of 15% is allowed on orders for twelve monthly 
insertions, provided a contract is placed in advance. 
Press day January 1965 issue 15th December. No 
Tesponsibility accepted for errors. 


|  TELECOMMUNICATIONS 


Required by the 


EAST AFRICAN POSTS. AND icati i i 
TELECOMMUNICATIONS ADMINISTRATION G.E.C. (Telecommunications) Ltd. manufacture a wide range of equipment 


in the following categories, on: contract for one from audio line repeaters to complete micro-wave transmission systems, 


tour of 24 months in the first instance. Sala- We require the following staff:— 
Ties (including overseas addition) range at 
pe ser Sees £0 St 88 a gs but fed : 

rates of overseas addition ate currently under E 
review. Gratuity payable at rate of 25% of TEST DEPARTMENT 
total salary drawn. Disturbance allowance— 
£200 for a married man, £100 if single—pay- 
ble in most cases. Children’s educational 


Vacancies exist in the Test Department for work on the above systems and 


bbe oe Free passages. Liberal leave on associated test equipment. Men are required with some years experience of 
a i electronic equipment preferably combined with a formal qualification. Recent 
ASSISTANT ENGINEERS, GRADE I experience gained in the Services is valuable. Starting salaries are from £15 


Candidates aged between_23 and 45 years though some vacancies exist at a lower level. 
should possess a City & Guilds Intermediate 
peourapeoe cnuiacate, one in. cea oe re pees 
in either Radio Grade 2, Telegraphy Grade 2 or 
Line Transmission Grade 2. They must also CONTRACT ENGINEERS 


have had sound experience in one of the follow- 


ie Belts These vacancies would be particularly attractive to menwho have had wide 
V.H.F. SPECIALIST—A thorough knowledge of experi : . yaar anne 
Hieeatatienicand “maintenance Of Pie xperience of the installation and commissioning of telecommunications 
V.H.F. and Multi-channel V.H.F. radio com- systems and who are now seeking static employment. Starting salary not less 
munication equipment and associated. carrier than £1,100. 


and telegraph equipment. 


fC. RIER AND TELEGRAPH—A ‘sx nd theo- 
fetical and practical gowiedye of mut-cnannd | , ELECTRONIC DESIGN ENGINEERS 


systems.’’ " 4 5 5 
The job involves the production of manufacturing drawings from laboratory 


NAL GENERAL—A sound experience of 3 4 Z Q i 
Trea cable construction emt mainte- schematic sketches. A formal qualification together with a mechanical as well 
nance work and ability to apply the principles as an electronic bent and draughting experience are required. Starting salaries 


of cable balancing. A knowledge of open wire 


construction and route parey meee ee an ad- are in the bracket of £15-£18 for those with an appropriate City and Guilds 
paired a panies <6 ie bs “ RS eon final or O.N.C, and higher for those with H.N.C. or similar qualifications or 
works, supervising local subordinate staff and experience, 


training them by example and demonstration. 


ENGandidaves, aged between 26 and 45. years, SYSTEMS PLANNING ENGINEERS 


must possess a relevant City and Guilds Cer- 


tificate or uivalent qualification and a : i 3 . : % 
thorough age tetce in one of the following We require qualified engineers who have had experience of planning Jarge 
fields:— . scale transmission systems preferably with overseas telephone Companies. 
TRANSMISSION (a) The installation and Specialised knowledge of line and/or radio systems is essential. 


maintenance of H.F. and V.H.F. carrier and 
telegraph equipment. 


TRANSMISSION (>) A knowledge of | basic INSTALLATION ENGINEERS 


transmission principles. multi-channel carrier 
line systems and multi-channel voice frequency 


telegraph systems. A knowledge of teleprinters We would like to see men with several years experience of electronic or com- 
ann eeuem edvenings. ..OMicer to _leciune And munications equipment who are prepared to travel extensively in the U.K. 
demonstrate principles and equipment functions. the activities of the Installation Department are world-wide and opportunities 
ENGINEERING FIELD TRAINING OFFICERS for overseas travel will arise. Applications from artificers, technicians and 


Required to train African song ineet ite ait in fitters completing regular engagements with the Services are most welcome 
Bee er born 28 SN as tenet Oat Salaries are in the range £18-£21 a week and higher for experienced engineers 
have had 10 years experience in telecommuni- : 
cations engineering, and a thorough knowledge 
in one or more of the following fields:— APPLY: 


( 


AUTOMATIC TELEPHONY—non-director sys- With concise details to:— 
tems, including power plant; 2 V.F. signa‘ling 
equipment; auto-manual switchboards; test deck 


The Staff Officer, 


Be ca ee G.E.C. (TELECOMMUNICATIONS) LTD. 


TRANSMISSION—3-channel and  12-channel Coventry 
carrier systems; 24-channel V.F. telegraph sys- 
tems and radio group combining equ:pment; 
V.H.F. radio equipment and Teiex working. 


GENERAL AREA MAINTENANCE—subscribers’ 
apparatus: overhead and underground line plant: 
P.A.B.X. systems; U.A.X. 12 and 13; and main- 


tenance control duties.—Apply to CROWN LEEDS AND BRADFORD AIRPORT. ADAR ENGINEERS and 

AGENTS, M. Dept., 4 Millbank, London, S.W,1., : R specific workshop peperienea 
for application form and further particulars, ADAR/RADIO TECHNICIAN required to CRAFT WEATHER RADAR: 40-h aah h 
Stating age, name, brief detals of qualifications undertake maintenance of all ground | salary according to experience ana aplion 


and experience, and quoting reference Mi2/52098/ equipment; experience on Decca 424/ACR 7D ension sch sk : 4 : 
W.F. {1055 | essential. Salary in_ accordance with Local Air ‘Transport (Cherten) (Cee panei Or: 
LECTRONICS TECHNICIAN required in | Government Grade Miscellaneous VIII (£990- | Rd.. Poyle Trading Estate, Golnbrook. Slough 


DEPARTMENT OF PHYSICS: interesting £1,115) (after August Ist 1965, £1,020-£1,150 Bucks. 
work including servicing, design and construc. | Per annum). _ Appointment eRe to Epcal : [1078 
tion of electronic devices; good holidays; com- | Government Superannuation cts and AIRCRAFT Radio Technicians and Electrical 
mencing salary within the scale £580-£655, plus | medical examination. Mechanics with workshop experience 


London Allowance and Qualification Allowance | APPLICATIONS stating age, education and | required to overhaul aircraft radio electronics 
if appropriate.—Application forms can be ob- | experience, together with the mames and and electrical equipment; good rates of pay, 
tained from the Secretary, Bedford College addresses of two people to whom reference can superannuation, free insurance, generous sick 
(University of London), Regent’s Park, London, be made, to the Airport Commandant, Leeds pay and holidays.—Apply: Skyways Engineering, 
N 1, to be returned not later than Monday, and Bradford Airport, Yeadon, Nr. Leeds. Limited, Stansted Airport, Stansted, Essex. 


WwW. 
30th Noyember, 1964. [1071 [1070 [1072 
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CANADA 2 
9.000 


RADIO AND ELECTRONICS TECHNICIANS with a desire to see more of the world can find rich 
rewards with the CANADIAN MARCONI COMPANY. The company, CANADA‘S LARGEST ELEC- 
TRONICS SPECIALISTS, is engaged on important defence projects in remote areas of Canada. 


Successful applicants will enjoy a remarkably low cost of living (food and accommodation for the 
employee only costs $1.50 a day, heavy duty clothing is supplied free) and will have a chance of a 
lifetime to accrue substantial savings. There are also first class prospects for promotion to super- 
visory grades with salary ranges up to $10,500. 


Can you QUALIFY? If you have three or more years’ experience in installation or maintenance of 
communications type equipment with special emphasis on radio relay, carrier and data transmission 
systems (City and Guilds or Higher National is also desirable) the 
answer is YES. Or if you have extensive practical experience then the 
answer, again, may be YES. 


a 


Please write with full details, quoting reference WW2990E, to: 
TECHNICAL STAFF OFFICER, GROUF PERSONNEL SERVICES 
ENGLISH ELECTRIC HOUSE, STRAND, LONDON W.C.2 [guGeeaueusus2! 


UNIVERSITY OF SQUTHAMPTON TV service engineer required, good pay, 5- AR DEPARTMENT, 33, Central Work- 

PPLICATIONS are invited for several posts ‘ day week, 3 weeks’ holiday with pay.— shop, Reme, Newark, Notts. 

of technician in the electronics depart- | Singer’s Radio, Ltd., 261, Harrow. Rd., Lon- TELECOMMUNICATIONS mechanics for “Over= 
ment: the work involves the manufacture | don, W.2. Cunningham 0707. {0271 Raul onewinel : ec rataichi of 
(mainly of a one-off nature) and servicing of EST engineers.—Applications are invited page a ape erate Ge an 
electronic equipment; possession of other from test engineers with previous industrial | Pe £32/6 00, 215/8; Davesetae Bee 
laboratory skills would be an asset; generous | experience of testing radio communications, according to service and qualification; five- 
holidays, pleasant working conditions; salary | receivers and transmitters; successful applicants | day 42-hour working week, opportunities for 
£580 to £815 p.a. depending on experience, | will be offered positions on the company’s | external training, and promotion.—Apply to 
with supplementation. for suitable qualifica- | permanent staff; starting salaries commen- | Officer: Commanding, 33 Central Workshop 
‘tions; applicants should give details of experi- | surate with qualifications and _ experience.— | RpM.E.. Lincoln Rd., Newark, or local office 
rence, present occupation, age and the names Apply in writing, giving full details. to Person- a RD ese eae Pa fi 
‘and addresses of two persons to whom refer- | nel Officer, Redifon, Ltd., Broomhill Rd., | the Ministry of Labour, quoting reference 
ence may be made. [1066 S.W.18. [0252 35/CW/1, [O167 


MINISTRY OF AVIATION . 
RADIO TECHNICIANS | faltaral MULLARD RESEARCH LABORATORIES 
Vacancies for RADIO TECHNICIANS 


aged -19 or over at airports and radio 
stations throughout the ~~ United 
Kingdom, maintaining radio com- 


ee INSTRUMENT MAINTENANCE 
theory’ and. practice, ,of came angie MULLARD RESEARCH LABORATORIES have vacancies 


electronics is required. The possession 
of recognised tcchnical qualifications for 


would be an advantage. Training given T E C H N | C A L A S S | S ie A N T S 


on equipment in use. National rates of 
pay, aged, 19, £722 rising to $1067 to join a group in the Laboratory responsible for the general main- 


oe eid tk lave eee tenance and calibration of professional electronic equipment. 


study for higher qualifications. Good Suitable candidates will be aged between 20 and 35 years old, 
prospects of permanent pensionable have O.N.C. in Electrical Engineering, or equivalent qualification, 
posts and promotion to Telecommunica- together with experience in a similar kind of work. 


Ae a ee ee cals as The Laboratories, situated in the Green Belt midway between 


Ministry of Aviation, London and Brighton, provide good conditions of employment and a 
Est. 5(a)I, pleasant working atmosphere. 
a tale ie If you are interested you should write to the Personnel Officer, 
que Paslolts Mullard Research Laboratories, Redhill, Surrey, quoting 


hn Ad: Street. 
SANDON Welt reference 733. 


DECEMBER, 1964 


Hp : 


OF 
a CAMBRIDGE 


We require trained men for pro- 
duction testing, fault finding and 
inspection of Modern equipment, 


*SINGLE sideband equipment 
*VHF radiotelephone equipment 
**“HI-FE reproduction equipment 


We have limited vacancies for more 
senior and experienced technicians 
with drive, who can lead small teams. 

There are also vacancies for men 
with less experience who can be 
trained for such work. 


Apply to: The Personnel Manager, 
Cambridge Works Limited, 
Haig Road, Cambridge. 


RADIO TECHNICIANS 


Reece. by The Zambia (formerly Nor- 
thern Rhodesia) Government, Civil Avia- 
tion Department, on contract for 1 tour of 
36 months in the first instance. Commencing 
salary according to age and experience in 
seale rising to £1,580 with gratuity of 25% 
of gross emoluments. Free passages. Liberal 
leave on full salary. Accommodation provided 
at low rental. Children’s education allowances. 
CANDIDATES, under 45 years of age, should 
possess a Services trade certificate or M.O.A. 
certificate of competency and have had sound 
training in theoretical principles in at least 
2 of the following communication, naviga- 
tional and surveillance systems:— 


(1) Medium powered H.F. shift keying; S.S.B. 
and D.S.B. equipment. 

(2) Low and high powered V.H.F.D.S.B. and 
FM equipment. 

(3) Medium and V.H.F. non-directional radio 
beacons visual omni-range, instrument 
landing system, V.H.F. direction finders, 
distance measuring equipment. 

(4) Radar L. and S. band terminal PPI talk 
down equipment. 

(5) Telephony: Audio and remote control 
equipment consisting of public address, 
airport magnetic tape recorder and inter- 
office telecom. equipment, underground 
and control cable, impulse and D.C. switch- 
ing systems. 

(6) Teleprinter telegraphy (torn tape); radio 
and local circuits consisting of printers 
autoheads, perforators and line terminat- 
ing systems. 

APPLY to-Crown Agents, M. Dept., 4, Mill- 

bank, London, S.W.1, for application form 

and further particulars, stating age, name, 
brief details. of qualifications and experience. 

and quoting reference M2E/52209. [1068 


RAMPIAN REPRODUCERS, Lid., Hanworth 
Trading Estate, Feltham, Middlesex, require 
Senior and Junior Engineers for Development 
Dept. and Testroom, experienced in Public 
Address, Audio and Telephone Equipment.— 
Apply Department R.B. [30 


PROFESSIONAL ENGINEERS 
AND TECHNICIANS 


with at least two years’ expericnce in British 
Industry are invited to avail themselves of our 
Confidential and Free Service. 

E.A.L. offers the most efficient and satisfactory 
way of obtaining alternative employment in the 
Electronics Industry. 

E.A.L. is in contact with all firms in S.R. 
England and undertakes a complete and thorough 
survey of any area for suitable vacancies for 
every engineer registered with us. 


H For further information please phone or write 
0: 


Electronics 
Appointments Ltd., 
22 Gloucester Mns., 
Cambridge Circus, 
London, W.C.2 
Phone: TEMple Bar 
6557/8 


in EDP 


HONEYWELL ARE SETTING THE 


TREND 


Outstanding success of Honeywell in E.D.P. has led to expan- 
sion of their manufacturing programme, creating a number 
of opportunities for experienced men at Newhouse, Scotland. 


COMPUTER SYSTEMS ENGINEERS. A number of important 


vacancies for Electronic Engineers of all grades to work on pre-delivery 
checkout of computer systems. Qualifications range from G.C.E. level 
and O,N.C. to degree standard or previous computer experience. Suc- 
cessful applicants will be given comprehensive training in computer 
techniques, before being assigned a position in the Test Team. 


HEAD OF PERIPHERAL CHECKOUT. 4 keen young Engineer 


with at least 2 years’ computer experience in the commissioning or main- 
tenance fields. He must have a strong mechanical background and ex- 
perience on at least two of the following: TAPE DRIVES, PRINTER, CARD 
READER, CARD PUNCH. The successful applicant will be responsible for 


the complete checkout of all Peripheral Equipment manufactured at 
Newhouse. 


PERIPHERAL ENGINEERS. Engineers with or without computer 


experience to work in the Peripheral Checkout Department. 


QUALITY ENGINEERS. Rapid expansion of H.200 Computer pro- 


duction creates vacancies in the Quality Control Department. We are 
looking for hard-working, ambitious men with experience in the following 
fields: Vendor appraisal and selection of U.K. components: Defining 
Inspection and Test Procedures: Calibration and Standards Engineering: 
Goods Inward Inspection (mechanical and electrical): On-line Inspection 
Auditing: Quality Control in the Computer Field. H.N.C. or equivalent 
would be an advantage, but not essential. 


PRODUCTION ENGINEERS. | Successful candidates will probably 
have experience in light electro/mechanical engineering, coupled with 
technical educational standard of O.N.C./H.N.C. Mechanical, Electrical 
or Production Engineering. More important than this however, is the 
ability to successfully carry projects from design stage to production, 
with minimum supervision. 


WRITING AND MAINTENANCE OF ENGINEERING TEST 


PROGRAMMES. The ideal applicant should have a flair for writing 
programmes, and preferably have computer engineering experience. 


PRODUCTION CONTROL. Vacancies exist for preferably ex- 


perienced personnel in the following categories: (a) Inventory Analysts; 
(b) Production Expeditors; (c) Shipping Co-ordinators; (d) Production 
Scheduling and Shop Loading; (e) Clerical Assistants for Control of 
Computer Data. 


Applicants should have a first class educational background, preferably 
with an engineering bias. Applicants with these qualifications, but in- 
sufficient experience of electronic equipment production, will receive 
suitable training. 


If you are capable of filling one of the above posts, this is your chance 
to join an International Company, which plans to double its size in 
the next 5 years at their Newhouse Plant. Salaries are attractive, 
and a Group Life Insurance Scheme and Pension plan is in opera- 
tion. Interviews can be arranged at London, Birmingham, Man- 
chester and Glasgow. 


Write brief details quoting Ref. No. PWW 124 and post applied for io: 


J. Clark, Personnel Manager, Honeywell Controls Ltd. 
Newhouse Industrial Estate, Motherwell, Scotland. 
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ATOMIC ENERGY 
ESTABLISHMENT 
WINFRITH 


Electronic /Instrument Mechanics 


A.E.E. Winfrith require craftsmen with a knowledge of electronic 
equipment and/or industrial instrumentation for fault diagnosis, 
repair and calibration of a wide range of instruments used in nuclear 
reactors and associated experiments. 


Men with Services, Industrial or Commercial background of radar, 


radio, television, industrial or aircraft instruments are invited to 
write for further information. Training in Specialised Techniques 
is provided for successful applicants. 


Married men living beyond daily travelling distance will be eligible 
for housing. A lodging allowance is payable whilst waiting for 
housing. Working conditions are good and include sick pay and 
pension schemes. 

Applications to 

Selection Officer, 
A.E.E. Winfrith, 
Dorchester, 
Dorset, 


quoting ref. EL/INST/SK. 


NIVERSITY COLLEGE LONDON, Gower IVERSITY COLLEGE OF WALES, 


Street, W.C.1 ABERYSTWYTH. 
DEPARTMENT OF CHEMICAL ENGINEERING | APPLICATIONS are invited for the post of 
ELECTRONICS TECHNICIAN required to be | ELECTRONICS TECHNICIAN in the DEPART- 
solely responsible for the development, con- MENT OF CHEMISTRY. Salary within the 
struction, and maintenance of a variety of in- scale £580-£815 per annum according to quali- 
teresting research instruments (including an fications and experience. 
A.E.I. mass spectrometer) in the department. | APPLICATIONS with the names of two _per- 


Excellent salary prospects according to quali- sons to whom reference may be made should be 
fications and experience.—Application «forms sent to the Registrar met later than the or 
from Secretary, [1054 | December. [10 


ELECTRONIC 
TECHNICIANS 


This company has been responsible for the installation of the Ballistic 
Missile Early Warning System at Fylingdales in Yorkshire. It is now 
concerned with the maintenance of this electronic complex and has 
vacancies for qualified technicians to service and maintain equipment 
in the following departments:— 


ELECTRONIC MAINTENANCE SHOP 
AUDIO COMMUNICATIONS 


These are interesting permanent positions carrying generous starting 
salaries and attractive fringe benefits which include a comprehensive 
pension and life assurance scheme, sickness benefits and three weeks’ 


holiday. 
In certain cases assistance will be given with the relocation of one’s 


family in Yorkshire. 
You are invited to send a postcard for further details of these positions 
to:— 
F. Mansfield, 


RCA GREAT BRITAIN LIMITED, 


RAF Station Fylingdales, 
Pickering, Yorks. 


THE MINISTRY OF 

DEFENCE 
(ARMY DEPARTMENT) 
invites applications for interest- 
ing Grade V_ Engineering 
appointments in the BRITISH 
FORCES BROADCASTING 
SERVICE overseas in Aden, 
Benghazi, Tobruk, Tripoli and 
Cyprus. 

DUTIES AND 
QUALIFICATIONS 
Operation and maintenance of 
MF, HF, VHF Transmitters, 
Studio Equipment and generat- 
ing equipment. Appropriate 
ONC, City and Guilds, or 
equivalent qualifications are nec- 

essary 

SALARY SCALE (under re- 

view) for Grade V staff is £739 

to £1,039 p.a. In addition 

generous non-taxable Foreign 

Service Allowances are paid 

according to location. Candi- 

dates must be at least 21 years 

of age. 

For further details and Applica- 

tion Form please write to: 

The Director (EW), 

British Forces Broadcasting 
Service, 

Kings Buildings, 

Dean Stanley Street, 

London, S.W.1. 


pre CAMBRIDGE WORKS, Ltd., Haig Rd., 
Cambridge. 

* SINGLE sideband equipment. 

* VHF radiotelephone equipment. 

* HI-FI. reproduction equipment. 

WE require trained personnel for production 
erat and fault finding of modern equip- 
men 

WE have limited vacancies for more senior and 
experienced men with drive, who can lead small 
teams engaged on this work. 

We have also limited vacancies for persons of 
less experience who can be trained for such 


work. 
APPLY to: The Personnel Manager. 
[0340 


1S (ga aid service engineer for nation 
wide organisation, must be experienced 
and prepared to travel, suit single man seek- 
ing change, top wages and expenses, refs.— 
Tel. for interview, Mr. Mathews, Croydon res? 


RADIO TECHNICIAN 


A number of suitably qualified candidates 
will be required for training, leading to 
permanent and pensionable employment. 
(Normally at Cheltenham but with oppor- 
tunities for service abroad or appointment — 
to other U.K. stations.) 


Applicants must be 19 or over and be 
familiar with the use of Test Gear and have 
had Radio/Electronic workshop experience. 
They must offer at least “‘ O”’ level G.C.E. 
passes in English Language, Maths. and/or 
Physics, or hold the City and Guilds 
Telecommunications Technician  Inter- 
mediate Certificate or equivalent technical 
qualifications. 

Pay according to age, e.g., at 19, £722; at 


25, £929 (highest pay on entry) rising by 
four increments to £1,067. 


Prospects of promotion to grades in salary 
range £997-£1,634. 


Annual leave allowance of 3 weeks, 3 days, 
rising to 4 weeks 2 days. 


Normal Civil Service sick leave regulations. 

Apply: Fi 
Recruitment Officer (RT/3), 
Government Communication 


Headquarters, 
Oakley, Priors Road, Cheltenham. 


DECEMBER, 1964 


TESTERS 


required for interesting work 

on L.F. and H.F. Transmitters. 

Previous fault-finding experi- 
ence essential. 


The positions available would be of 
special interest to persons employed 
in the fault-finding and repair of 
television who are keen to establish 
themselves in a position that offers: 

%* Satisfactory employment 

te Five-day week 

y% Good prospects of advance- 

ment 


% Staff status 
%* Sick pay 
% Generous salary 


Apply: Personnel Manager 


Multitone Electric Co. Ltd. 


12-20 Underwood St., London, N.1 


ELECTRONIC ENGINEERS, 
MINISTRY OF AVIATION, 


ACANCIES exist in the grade of technical 

assistant for electronic engineers to 
undergo comprehensive training through a 
2-3-year programme of productive work de- 
signed to meet individual needs. The posts are 
Suitable for young men and women who have 
the basic qualifications for professional engineer 
class but lack post-graduate experience. 
QUALIFICATIONS: Applicants must have 
served an apprenticeship or had equivalent 
practical training, and must have passed (or 
be exempted from) examinations necessary for 
Grad. I.E.E. (or for I.E.R.E. to the September 
1962 syllabus). Degree or Dip. Tech. an 
advantage. 
SALARY: £947 (at 24)—£1,205. Good pros- 
pects of promotion and established appointment. 
WRITE or telephone Ministry of Aviation, 
S.M. (Eng.) 3, The Adelphi, John Adam Street, 
London, W.C.2. (Temple Bar 1207, Ext. epee 


RAE & Television Testers. 


FOR City Factory; good rates up to 7/6 per 
hour; five-day week. 

APPLY to Personnel Manager:— 

ALBA (RADIO & TELEVISION), Ltd., Taber- 
nacle St., London, E.C.2. [0012 


OUNG man, 18/22, to train in service de- 
partment, knowledge of audio circuitry and 
transistors an advantage, wages £8 or more 
according to experience.—Lectron Hearing Aid 
Co. Sloane 0692. [1075 


We haye a vacancy on our technical 
staff which urgently needs filling. It is 


for a 
PROJECTS 
ELECTRONIC ENGINEER 


Qualifications: H.N.C. or equivalent in 
Electronics. Age between: 23 and 35 
years. 


Experience in one or ‘more of the 
following fields—(a) Audio Engineering 
(b) Computer and Instrumentation 


Tape Equipment (c) Video, Tape 
Recorders. 


Please write at once to the 


Personnel Manager, 
Zonal Film (Magnetic Coatings) 
Ltd. (now a subsidiary Company 
of Iiford Ltd.), 
Holmethorpe Avenue,. 
Redhill. 
Giving your full particulars of age, 
experience, qualifications and salary. 


All correspondence treated with strict 
confidence, 
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THE INDEPENDENT TELEVISION 
AUTHORITY 


invites applications from experienced 


ENGINEERS 


for a vacancy in the Authority’s Telecommunications and 
Experimental Group based at the London Headquarters. 
Applicants, who should hold a degree, H.N.C. or equivalent 
qualifications in Electrical Engineering, should be familiar 

with transmission techniques and methods of performance 

testing long vision and sound circuits. Opportunities exist for the 
right applicant to show initiative in devising effective test 
procedures, Some operational experience in television broadcasting 
would be an advantage. 


The salary scale for this post is £1,140 to £1,605, and 
commencing salary will be determined by age, experience and 
qualifications. There are attractive conditions of service including 
four weeks’ annual leave and a contributory pension scheme. 


Applications in writing, stating age and giving details of 
experience and qualifications, should be addressed to the Personnel 
Officer, Independent Television Authority, 70 Brompton Road, 
London, S.W.3, quoting reference number WW /450. 


ELECTRONIC 


MAINTENANCE ENGINEERS — 


Due to expansion, vacancies have arisen in the workshop of E.M.1. 
Electronics Ltd., at Hayes. These posts are concerned with a wide 
range of electronic instruments involving modern techniques. 


an experienced TV SERVICE ENGINEER, 
ARE YOU ex-Service RADIO/RADAR TECHNICIAN 


or a moving coil INSTRUMENT 
MECHANIC? 


IF SO you are invited to apply to this Company 
which offers good starting salaries to the 
right men. Excellent working conditions and 
a first-class pension scheme with free Life 
Assurance, 


Early evening or Saturday morning interviews can be arranged 


if necessary. 


Please write, giving brief details and quoting reference WW |E/30/13 to:-— 
GROUP PERSONNEL MANAGER, 04213/S 
E.M.I. LIMITED - HAYES MIDDLESEX 


140 . 
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PYE TELECOMMUNICATIONS LTD. 
Have vacancies in 


CAMBRIDGE 


VHF ENGINEERS 


Experience of V.H.F. Transmitters and Receivers essen- 
tial. Men who have had training in the Services would 
be suitable. Good rates of pay and promotion. Appli- 
cants who wish to seek a career with Europe’s leading 
Radiotelephone manufacturers should apply to:— 


Personnel Manager 
Pye Telecommunications Limited, 
Newmarket Road, 


Cambridge. 


Tel: Teversham 3131 


A. T. & E. 
(BRIDGNORTH) LTD. 


TELECOMMUNICATIONS 
Installation and 
Commissioning Engineer 
To be based on the works at 
Bridgnorth but to undertake 
several tours abroad each year. 
Experience of UHF/VHF Radio 
Link equipment essential as a 
basis to the training which will 

be given at the Works. 
Apply for full details to:— 


Personnel Officer, 
A. T. & E. (Bridgnorth) Ltd., 
Bridgnorth, Shropshire. 


JUNIOR DEVELOPMENT. 
ENGINEER 
REQUIRED 


for. industrial electronics Com- 
pany. Must have experience in 
transistor circuit design. O.N.C. 
preferred but not essential. Salary 
range — £850 - £1,000. Super- 
annuation Scheme. 


Apply: 

Sargrove Electronics Ltd., 
Alexandra Road, Hounslow, 
Middlesex, giving full details 
of qualifications and experience. 


AIRWORK SERVICES LIMITED 


Due to further expansion we now invite applications from:— 


RADAR & RADIO TECHNICIANS 


Ex-Service Ground Radar and Radio 


Good Prospects 


Fitters/Mechanics and other suitably 
experienced personnel for the servic- 


ing of radar and radio installations on 
Salaried Employment J various locations in the U.K., including 


R.A.F. 
and North Luffenham. 
Refresher and further training is 


Superannuation 


stations Watton, Lindholme 


Z available for personnel with suitable 
Single Accommodation § technical background. 


available 


Write giving brief details of career, 
types of equipment, etc., to the:— 


Personnel Manager, Ref. RAD.WW 


AIRWORK SERVICES LIMITED 


Bournemouth (Hurn) Airport, Christchurch, Hants. 


DECEMBER, 1964 


SOUTH-EAST ESSEX COLLEGE ~ 
OF TECHNOLOGY 


Longbridge Road, Dagenham 


Required January, 1965, or as soon as 
possible __ thereafter: ASSISTANT 
LECTURER, GRADE ‘‘B” for full- 
time Marine Radio Officers’ Course. 
Should hold P.M.G. Ist class Radio 
and M.O.T. Radar Maintenance Cer- 
tificates, and have had recent marine 
operating or teaching experience; tech- 
nical experience ashore and ability to 
assist with Radio and _ Television 
Servicing courses an advantage. Assist- 
ant Lecturers Grade ‘‘B” £830 to 
£1,450 p.a. 

* London addition of £45 or £60 p.a 


Higher scales may apply if training and 
graduate qualifications are in accordance 
with the 1963 Further Education 
Salaries Report requirements. Incre- 
ments above the scale minimum allowed 
for previous teaching, War/National 
Service, and approved relevant in- 
dustrial experience. 


Assistance with removal expenses 
may be given, 


Further particulars and application 
form from THE PRINCIPAL to be 
completed and returned within 14 days. 


Ao OVERSEAS CAREER WITH 


INTERNATIONAL AERADIO: LIMITED 

TO meet the requirements of constant growth 
and expansion we invite applications from tech- 
nicians and. engineers for an overseas Career in 
North, West and East Africa, the Mediterra- 
nean area, the Caribbean, the Arabian Gulf and 
the Far East. If you have recently completed 
service in a trade such ‘as Ground Wireless 
Fitter in the R.A.F. or Radio Electrical Artifi- 
cer in the Royal Navy or have other experience - 
in the maintenance of HF and VHF communi- 
cations, RTT and navigational aids, we should 
be interested to hear from you.- Successful 
candidates would normally spend six weeks at 
our Radio Training School Southall, Middle- 
sex, before proceeding overseas, but in some 
cases staff with suitable qualifications and ex- 
perience may be offered immediate posting. 
Overseas staff receive a tax-free salary with 
married and child allowances if appropriate 
and accommodation, bachelor or married, is 
provided free; other benefits include generous 
U.K. leave and membership of an excellent 
pension and life assurance scheme. 

WRITTEN aplications, please, to Personnel 
Officer, 40, Park St., W.1. ‘ (0084 


Us RSITY OF SOUTHAMPTON 


An additional Storekeeping Assistant, age 23 to 
30 is requiredin the ravidly expanding Depart- 
ment of Chemistry. Experience of stores or 
office work desirable but training given to keen, 
adaptable man. Salary in the range £580-£815 
with additional allowances for special qualifi- 
cations, generous holidays and sick pay benefits. 
compulsory superannuation scheme.—Applica- 
tions in writing, giving full details of career, 
and the names of two referees, should be sent 
to the Secretary and Registrar, Room 9, the 
University, Southampton. Please quote C. SF 059 


WEST HAM COLLEGE OF TECHNOLOGY 
: Romford Road, E.15. 


DEPARTMENT OF ELECTRICAL 
ENGINEERING 


A short specialist course on 


SPECIAL NETWORK THEORY 


will be held on Thursday evenings 7-9 p.m: 
commencing on 14th January, 1965. 


The course will include: Fourier and Lap- 
lace concepts; Matrix Analysis; The 
p-plane; Network Stability; Realis- 
ability and Synthesis; Signal Flow and 
Topology. 


Lecturer: R. E. Bright, B.Sc. (Eng.). 


For information and admission write to 
The Head of the Electrical Engineering Dept. 


DECEMBER, 1964 


Growth job for 
an Engineer 


WHO CAN SAY ‘YES’ TO THESE QUESTIONS 


& Have you practical experience in 
electronics; or have you a technical 
qualification, and a keen interest 
in practical work? 


@ Do you thrive on a job where you’ve 
got to take responsibility? 


i Are you a young man? (Over 21, under 327) 


If the answer is ‘yes’ in each case, you could have a re- 
warding job with I.C.T. as a Computer Engineer, main- 
taming British designed and manufactured computers. 


Successful applicants will be given a first-class training 
in computer techniques, and they will have a permanent 
position which offers real scope for advancement. 
(I.C.T, hasa large share of the data processing market — 
a market which is expanding rapidly.) Holidays, sick 
pay and retirement schemes are excellent. 


If you would like to know more, 
please get in touch with Personnel 
Section, Field Engineering Division, 
I.¢.T. Ltd., 85/91 Upper Richmond 
Road, Putney, London, SW15. 


WIRELESS WORLD 


SCIENTIFIC AND TECHNICAL 
DEVELOPMENTS LTD., 


The Research Organisation for The C.S.I. 
Group of Companies, specialising in a wide 
range of development in the fields of elec- 
tronics, electromechanics and optics, have 
vacancies for:— 


RADIO/ELECTRONIC ENGINEERS 


for the development of audio and radio 
equipment. 
Applicants should write in confidence to:— 


THE GENERAL MANAGER, 
SCIENTIFIC & TECHNICAL DEVELOP- 
MENTS LIMITED, 
Melbourne Road, 
WALLINGTON, 

Surrey. 


HNC 

HND 
Electronic] 
Electrical 
Engineering 


CandG 
47/57/49/300 


RN, RAF 
REME 
Radar/Radio/ 
Control 
Equipment 
Servicing 
Courses 


Electronic Servicing 
Experience 


Aptitude for 
thinking 
logically 
and clearly 


Desire for position 
of individual responsibility 
with opportunity for advance- 
ment on personal merit 


IBM DATA PROCESSING 
CUSTOMER ENGINEER 


As a Customer Engineer you will work with the 
Customer in his office. It will be your responsibility 
to install his IBM electronic and electro-mechanical 
data processing equipment. It will be your job sub- 
sequently to diagnose and correct any possible 
troubles that might occur, and so ensure that the 
system operates at maximum efficiency at all times. 


The Customer Engineer must also have the knowl- 
edge and confidence which enables him to work 
easily with all levels of customer management, and 
with IBM analysts and programmers. He must be 
young (21-29) and possess the initiative and drive to 
keep pace with one of the most rapidly expanding 
companies in the country. 


IBM will give you a thorough training in data process- 
ing. Starting salaries are generally in a range of 
£800-£1,000 per annum with good prospects of early 
and substantial increases on merit. 


There are posts available in most major cities and 
towns throughout the country. If this is the oppor- 
tunity you have been looking for, please send full 
details of yourself (or write for personal history 
form) to: ; 


Mr. I. F. Bush, 


Personnel Selection Dept., 
IBM United Kingdom Limited, 
101 Wigmore Street, 
London, W.1 


quoting ref. CE/WW/978, IBM IS EXPANDING 
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PROJECT LEADERS 
(ELECTRONIC) 


The continued expansion of our Company’s activities creates vacancies 
for suitably qualified engineers to act as Project Leaders. Selected 
candidates will be required to take charge of small teams of engineers 
engaged on Instrumentation Design and Development for a varied 
and interesting range of communication projects in the Sonic and 
R.F. range. Appropriate technical qualifications are desirable, but 
applications from unqualified engineers with extensive practical 
experience in these fields will be considered. These positions offer 
most attractive commencing salaries and excellent prospects within 
a progressive company. Generous staff benefits. Applications, 
giving a brief career history and quoting Ref. 7960 should be ad- 
dicssed to: 


Tae Employment Manager, 
Plessey-UK Limited, 
Iiford, Essex 


Plessey UK 


ERVICING of electrical test gear, O.N.C. or 

equivalent experience, weekly salary.—Apply 

Personnel Officer, Dubilier Condenser, Co. etre standards.—E.R 
Ltd., Victoria Rd., North Acton, W.3. 


ADIO Engineer, preferably A. M.I.E.R.E., re- { 
quired tor 
ture F.M, 
and experience to Box WW 1057, Wireless World. 


ECHNICIAN well versed 
specialised research into minia- testing and inspection of valves, 
receivers.—Details of qualifications 


—Par. 5641. 


vising and instructing fema-e 


107 Vandyke 4366, 


DECCA RADAR 


TEST 
ENGINEERS 


A CHALLENGING OPPORTUNITY 


EXPERIENCED TEST ENGINEERS are required for the proving 
of complex DATA HANDLING equipment for civil and military appli- 
cations. The work covers all aspects from prototype stage to the fully 
engineered product both during manufacture and installation. 


APPLICATIONS are invited from engineers who have, or are study- 
ing for, O.N.C. or equivalent qualifications. 


There are staff appointments at all levels with good prospects of 
career advancement. 


Write or telephone for an appointment to the Personnel Officer, 
Decca Radar Limited, 2 Tolworth Rise, Surbiton, Surrey. Telephone: 
DERwent 6688, 


in electronics for 
older 
man preferred; minimum wage £16 per week. 
Z. & I. Aero Services, Ltd. [1064 


HARGEHAND, experienced, capable ot saner 

ur in 
soldering and pene electrical assembly to: A.I.D. 
+s 159) Brookwood Rd., S. oss 
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ELECTRONIC 
ENGINEERS 


Vacancies exist for senior and 
junior engineers with graduate 
qualifications to join a team 
engaged in the development of 
electronic equipment. Experi- 


ence in digital techniques an 


advantage. Salary in accordance 
with qualifications and experi- 
ence.’ Please apply in writing 
stating age and qualifications to— 
The General Manager, 
The Wallacetown Engineering 
Co. Ltd., Ayr, Scotland. 


- CIVILIAN INSTRUCTORS GRADE III. 

NZ posts for men fully ee in the 

maintenance of radio and/or terminal 
channelling equipment (including ancillary 
equipment such as DC Telegraph Machines and 
Te:ephone Exchanges) to teach Royal Signals 
technicians and trainees. Possession of appro- 
priate O.N.C., C. & G. Certificate or equiva- 
lent qualifications desirable. Selection by 
written examination and interview. 


STARTING salary £785 (at age 21)—£1,096 (at 
age 30 or over) rising to £1,181. 


PROSPECTS of pensionable appointment and 
promotion. 


OPPORTUNITIES exist for further technica] 
sare Day Release will be granted where 
possible. 


ACCOMMODATION can be provided’ for single 
and for. unaccompanied married men on a 
temporary basis. 


WRITE for application form to C.E.P.O., 
Peronne Lines, Catterick Camp, Yorkshire. 
Closing date, 3lst December, 1964. 1060. 


SITUATIONS WANTED 


ADIO and TV service engineer, City & 
Guilds Certs., English, 26 years old, single, 
exp2rienced supe rvisory, sales, etc.. seeks posi- 
tion abroad.—_Box W.W. 36, Wireless World. 
ECHNICAL representative with wide ex- 
perience in telecommunications and radar 
here and abroad, seeks position in Spain, speaks 
Spanish, anything allied considered.—Box W.W. 
38, Wireless World. 


BOOKS, INSTRUCTIONS, ETC. 


DivZ Instruments Valve Voltmeter Model 
613B handbook, eeu condition; £7/10. 
—Box 32, Wireless World 


ET the December Issue of: Industrial Elec- 

tronies, price 5/-; contents: The Use of 
Electronics in the Front Wheel Alignment of 
a Motor Car; plus’ many other interesting 
articles. 


EBB’S log books for recording signals 
heard and worked, 112 pages, 9%4X8in, 
approved format, semi-stiff covers, excellent 
value 6/- post free, or’ callers 5/4.—Webb’s 
Radio, 14. Soho St., London, W.1. [oo21 


ANUALS, circuits of all British ex-W.D. 
1939-45 wireless equipment and instru- 
ments, from original R.E.M.E. instructions; 
s.a.e. for list, over 70 types.—W. H. Bailey, 
167a, Moffat Rd., Thornton Heath, Surrey. OES 


VACANCIES IN THE 
COMPOSITE SIGNALS 
ORGANISATION 


A number of vacancies offering good 
career prospects, exist for 


RADIO OPERATORS (Male) 


Candidates should have a minimum of 
two years’ practical Radio Operating 
experience, 

- Write, giving details of Education and 
Qualifications to:— 

Recruitment Officer (CSO/3), 

Government Communications Head- 
quarters, A Block, 

Priors Road, Cheltenham, Glos. 


DECEMBER, 1964 


-COMPUTER 
ENGINEERS 
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N.C.R. are expanding rapidly and need ELECTRONIC and ELECTRO- 
MECHANICAL ENGINEERS for, Computer Maintenance. Posts 
are available for men wishing to become Site Engineers. 

Courses are arranged for suitably qualified men. H.N.C. Electronics, 
City & Guilds Final, or equivalent standard required. Men from Forces 
with radar experience welcome. Experience of electronic or electro- 
mechanical equipment necessary. 


Please write for application form to The Personnel Officer, 
THE NATIONAL CASH REGISTER CO. Ltd., 
206/216, Marylebone Road, London, N.W.1. 


ELECTRONICS TECHNICIAN 
IMPERIAL COLLEGE, LONDON 


WANTED SENIOR TECHNICIAN/ 
TECHNICIAN for interesting and 
various duties in construction and 
maintenance of electronics equipment. 
ONC and HNC desirable. Salary 
scales: Senior Technician £810-£1,010; 
Technician £580-£815, with London 
Weighting up to £45 according to age, 
plus. specific qualifications award of 
£30-£50. Applications in writing with 
full details to Professor G. R. Hall; 
Department of Chemical Engineering 
and Chemical Technology, Imperial 
College, London, S.W.7. 


BOOKS: WANTED 


XOLLOWING back numbers of electronic 
engineering: March and July 745, Oct. ’46, 
Nov. 750, Feb. 751, March ’52, Oct. ’55, all ’59, 
all ’60.—Replies to:. J. Wilson, 78, Malone Ave. 
Belfast 9. : [1069 


NEW. COMPONENTS . 


Ge IRELESS World ’’ Alternative EHT Unit, 

S.a.e. for itemised price list; lists avail- 
able for all previous articles. including F.M. 
tuner, Mullard amplifiers and capacitance meter. 
—Ajax Electronics, 18a, Rumkold Rd., Fulham, 
London, S.W.6. [40 


INE O.P. transformers and scan coils for 

most makes, exact replacements, from 25/- 
used and 50/- new, send s.a.e. for imm. quote, 
add 3/6 for p. & p.; telephone orders sent same 
day c.o.d.; examples; new LOPT’s; Ekco ‘T231/ 
221, 65/-; Pye VT4/7, 59/6; Murphy V250/280, 
65/-; Cossor 938, etc., 62/6; Ferguson 992-8, 
69/6; Masteradio, 65/-; HM.V. 1840-8, 65/-; 
Alba T321-4, etc.. 52/6 used and 14/17 T/V’s, 
callers only, £1 each.—T.C.S., Ltd., 112, Cam- 
berwell Rd., S.E.5. Tel. Rodney 7917. Open 
all day Saturday. [0334 


INTERNATIONAL AERADIO LIMITED 
require 
INSTALLATION TECHNICIANS 
Although based at Southall, their main 
duties will be carried out overseas 
installing telecommunications equip- 

ment for aviation use. 

The work is interesting and varied, 
the posts are permanent and pen- 
sionable and whilst overseas a generous 
cost of living allowance is paid. 
Previous installation experience not 
essential, but applicants must have a 
thorough grasp of telecommunications 
principles and practice. Applications 
will be particularly welcome from 
ex-Service tradesmen such as Ground 
Wireless Fitter or Radio Technician 
(Light). 

Applications to: 

The Personnel Officer, 
International Aeradio Limited, 
Hayes Road, SOUTHALL, Middx. 


THE 
RADIOCHEMICAL 
CENTRE 


AMERSHAM - BUCKS 


CYCLOTRON 
OPERATION 


The successful applicant will be responsible to a Senior 
Physicist for the operation and maintenance of a cyclotron 
for isotope production. He will assist initially in the 
commissioning of the machine, and will subsequently be 
responsible for its regular operation and for the maintenance 
of the associated high-voltage, radio frequency and high 
vacuum equipment. 


Applicants should have served a recognised engineering 
apprenticeship and have had several years’ experience in 
electrical or electro-mechanical engineering. An O.N.C. 
or equivalent and a knowledge of high voltage, radio 
frequency or high vacuum techniques is desirable. Pre- 
liminary training in the operation and maintenance of 
particle accelerating machines will be given to selected 
applicants, 


The post is in the Technical Class with a salary within 
the following scale: 


TPechnicaliGrade [1 }'s).. 2 ean: £1,170-£1,335 p.a. 
Technical Grade III .....:.. £980 (at age 26)— 
£1,170 p.a. 


Assistance can be given with house purchase. 
There is a contributory superannuation scheme. 


Applications to Personnel Onficer, The Radiochemicai 
Centre, Amersham, Bucks; Quoting Refereace 
No. 1/8/45. 
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FOR ALL YOUR PANEL WORK 
WRITE FOR ILLUSTRATED 
BROCHURE OF PARALEX 
& LUFBRA ADJUSTABLE 
HOLECUTTERS 


WITH MORSE 
mre oor 
Suan TO 3 DIA 
UP TOC NO. 4 Y 5 


ol} 
oe 
rei : 
— 


== 


HOLES ACCURATELY BORED 


FROM lin. DIA. TO 123in. DIA. 


AKURATE ENGINEERING Co. Ltd. 


CROSS LANE, LONDON, N.8 
TEL. FITZROY 2670 


15WW—162 FOR FURTHER DETAILS. 


-TANDBERG~~ 
RECORDERS 
“72” & “TAY (93 Gus. ) 


ALSO 


“92” MONO (69 sus. ) 


—give pleasure from their internal 
speakers and superlative music from good 
externa! speakers. 


Judge for yourself at:— 


WEBB’S RADIO 


14, Soho Si., Oxford St., London W.1 
Tel.: GER 2089/7308 


PRA OA PD AAO OW AANA 
15W W—163 FOR FURTHER DETAILS. 


“WIRELESS WORLD’’ TEST INSTRUMENTS 


Complete sets of Metalwork, machine engraved 
Front Panels, Special Tag Boards and all 
specified Ist grade components. 

For professional appearance and performance. 
Send 6d. in stamps for lists. 


MALVYN ENGINEERING WORKS 
Engineers to the Radioand Electronic Industries 


7 CURRIE STREET, HERTFORD, HERTS. 
. TELEPHONE: HERTFORD 2264 


15W W—164 FOR FURTHER DETAILS. 


FANTASTIC TAPE OFFER (G’nteed). 


1200’ 8/6 empty reel 2/6 
900’ 6/9 empty reel 2/3 
600’ G/- empty reel 2/- 
175’ 2/6 empty reel 1/- 
POST FREE. 
8,A.E. for lists of L/P and D/P tapes, 
A. Marshall & Son. 
28 Cricklewood Bdy, 
London, N.W.2. 
Telephone: GLA 0161/2 


7” STD. 
53” STD. 
5” STD. 
3” STD. 


15WW—165 FOR FURTHER DETAILS, 


CABINETS @ CASES 
CHASSIS 


Anything in metal. ‘‘ONE OFFS”? a pleasure. 
Send your drawings for quote 
Stove enamelled in any professional finish 


MOSS, WATSON 


40 MOUNT PLEASANT STREET, OLDHAM, 
LANGS. MAIN 9400 


i5WW—166 FOR FURTHER DETAILS. 


‘ research, 


WIRELESS WORLD 


SOUND SYSTEMS 


AUDIO: EQUIPMENT 
MANUFACTURES 


STANSTED, ESSEX. 


_» Phone: STANSTED — 3132 
15W W—167 FOR FURTHER DETAILS. 


B.B.C.2, TV, RADIO, TAPE REC., SPARES. 
'B.C.2/625. Complete conversion kits, or 
tuners and IF panels separately; send for 
free lists. TV Signal Booster Units, Labgear 
Bl/3, or UHF 75/-, masthead 105/-, Perdio 
UHF 70/-, post free; L.O.P.Ts., Philips, Stella 
1768, 8617, etc. 98/-, Ekco/Ferranti U25 types 
48/6, Ekco/Ferranti U26 and Perspex types 
62/6, Ferguson 306, 308 48/6, 406, etc. 65/6, 
Sobell, TS17 48/6, 171, etc. 67/6, Pye V4 to 
V700, etc. a post 3/-; also Alba, Cossor, 
Decca, G.E.C eB... Invictayp Pam,:° Philca, 
McMichael, R.G.D., Dynatron, Emerson, 
Regentone, Ultra, H.M.V., Marconi, etc.; Scan 
coils, frame O/P, Frame Osc., Line osc. mains, 
sound O/P transformers, width/lin coils, mains 
droppers, dual controls, etc.; Tuner Units, 
Fireball, incremental, turrets, channel coils; 
CRTS, Mullard, Mazda, Brimar, Emiscope 14in 


and 17in 85/-, 2lin 120/-, etc., carriage 10/-; 
Tave Recorders, belts, heads, motors, etc.; 
salvaged comoonents—large selection: clean, 


serv:ceable turrets, transformers, etc.; enquiries 
invited, C.O.D. 2/6. 

MANOR Supplies, 64, Golders Manor Drive, 
London N.W.11. Callers, 589b, High Rd. (near 
Granville Rd.), N. Finchley, N.12. Hil. 9118 
(day), Spe. 4032 (evg.); bene all week incl. 
Sat. [101 


RECEIVERS AND AMPLIFIERS—SURPLUS 
AND. SECONDHAND 


RO Rx’s, etc., AR88, CRI100, BRT400, 
G209, S640, etc., etc., in_stock.—R. T. 

{ Electronics, Ltd., Ashville Old Hall, i shville 

Rd.. London, E.11_ Ley. 4986. [0053 


| rath ete Ba Model S 38D, communi- 
cations receiver, 4-band spread ranges, 1.7 
to 31 Mc/s and 55 to 160 B.C. 105/125V, a 


Trs. for 240V; £12/10. 


NEW GRAM AND SOUND EQUIPMENT 


LASGOW.—Recorders bought, sold, ex- 
changed; cameras, etc., exchanged for 
recorders or vice-versa.—Victor Morris, 343 
Argyle St.. Glasgow, C.2 (0201 


APE. recorders 
Brenell, Truvox, Vortexion, Telefunken. 
pele et and amplifiers by Quad, Leak, Rogers, 

a 
MICROPHONES and stands by AKG, Reslo, 
STC. etc 
THE fabu!ous Microkit condenser mic., highest 
professional performance, aM 20gns; complete 
ready to use, 254ns. 
ALL tapes and accessories. 
RAPID postal service anywhere in world; 
quality part exchanges welcome; h.p. facilities; 
specialist audio service dept., records, all labels 
—Parastat service. 
LAMBDA RECORD Co., 95, Liverpool Rd., 
Liverpool, 23. Tel. Great Crosby 4012. [2868 


Le Audio Be ee Service and save on cost 
of hi-fi, 7/6 p.a., 60-page photographically 
illustrated Bons advert.) hi-fi cata’‘ogue, 4/6, 
export enquiries welcome.—l0, Cuifford St., 
London, W.1. [0132 


ROICA ”’ Recording Studio (Est. 1949): for 
studio and mobile recording, tape/disc 
service, professional quality tape. recorders 
(series Y and 5 Ferrograph, etc.) supplied for 
language training, etc.; one only 
Truvok PD 85 quarter track tape unit as new, 
offered at £40. 


rood 


EROICA HOUSE, Ashley Rd., Altrincham. 
Alt. 6688. Studio Director: Wm. Thurlow- 
Smith, A.R.M.C.M (0122 


WE purchase for spot cash, modern used hi- 
_ fi equipment, quality tape recorders, com- 
munication RXS, stereo gear, etc., etc.; call 
write or telephone, best prices given—Miiler’s 
Radio 38a, Newport Court, few yards from 
Leicester Square Underground station. Ger. 
4638. Est 20 years, Buyer can collect within 
100 miles radius. [0237 


240 ELECTRIC POWER amma 


CATT from 12 CAR BATTERY | 
“ue AMERICAN DYNAMOTOR UNIT 


o>) \ Input 12. output 200/250v. at 150 to220 watts. 
a. Fea Perfect for TELEVISION, POWER TOOLS and all | 
DKS SS) universal AC/DC ELECTRICAL EQUIPMENT, gives 
le wonderful results, Price ony £8 + ta/- Carriage. 
3H Send stamped envelope for full illustrated details 
4\ Dept D SCIENTIFIC PRODUCTS, CLEVELEYS, Lancs. 


15WW—168 FOR FURTHER DETAILS. 


and decks by Ferrograph, | 


DECEMBER, 1964 


ODDIE Lake 


THE FASTENER WITH ENDLESS 
APPLICATIONS - SIMPLE - POSITIVE 
SELF - LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 


SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 


; Illustrated brochure and other information 
will be gladly.sent.on request. 


ROSS, COURTNEY & COMPANY, LTD. 
(ODDIE FASTENERS DIVISION) 


Terminal House, Elthorne Road, 
London, N.I9. TEL.: ARChway 0551 
CABLES: ‘‘HOMONYMS, HOLWAY,” LONDON 


15WW—169 FOR FURTHER DETAILS. 
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IN HI-FI. TAPE & 
ELECTRONIC EQUIPIMENT 
- 25, HIGH HOLBORN, LONDON. WC1 


WW SS SK SS. SG FE RK\ 
15WW—170 FOR FURTHER DETAILS. 


NYLON : P.T.F.E. 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
No quantity too small, List on application. 
BRASS . COPPER . BRONZE 


ALUMINIUM . LIGHT ALLOYS 
STAINLESS STEEL 


H. ROLLET & Co. Ltd. 


Howie Street, S.W.II. BATtersea 7872 
ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTERS: LEEDS, GLASGOW 


= ee 


15W W—171 FOR F FURTHER DETAILS. 


TECHNICAL TRADING CO. 
11/12 NORTH RD., BRIGHTON 


TEL.: 67999 
All items as 


VALVES— asvertisea in 


the May issue still available. 


Other Retail Shops:- 72 East Street, 
Southampton & 350 Fratton Road, Portsmouth 


MJB Recording & Transcription Service 


Specialise in the production of microgroove 
records from professional and amateur record- 
ings (acetate copies: mono & stereo pressings). 
Extended playing times achieved by controlled 
cutting techniques. Studio, mobile, ‘‘ Off the 
Air’’ and all recording services. Detailed 
booklet available, 


7 HIGH STREET, MAIDENHEAD © (Tels 25630) 


—m 


15W W—172 FOR FURTHER | DETAILS. 
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CABINETS AT SENSIBLE 
PRICES FROM 


£5.17. 6d! 


You can be sure of meeting the exact cabinet 
you require when you examine the most 
extensive range in the country at Lewis 
Radio, here are just two examples: 


THE BRAHMS 
Price 27 gns. 

This new elegant Brahms 
cabinet is available in 
medium walnut and medium 
mahogany with Qin. legs 
and will take any tape deck, 
turntable, tuner and pre- 
amplifier, the largest stereo 
amplifier plus record and 
tape storage. 


THE LOWBOY 
Price 27 gns. 
This rigidly constructed Hi-Fi 
cabinet will accommodate 
even the largest Hi-Fi units— 
available in teak, walnut or stripey 
sapele mahogany—size 
53in. long by \8in. deep by 
26in. high including 
I2in. legs. 


wW ie THE NEW LEWIS CATALOGUE 


Designed to assist your choice of cabinete 


THE new Lewis Radio Cabinet Catalogue— 
the most comprehensive ever prepared. 
Sent absolutely Free. 


Please send your free 24-page colour cabinet 


catalogue, 
NAMED ansseene DPE aunevetsManamesecurwietucrasy (uapeslsanasecr 
ADDRESS \secne os scntse incgickasuaeeloesscinedtucetencedrerese 
Ssoteter rates ee senpeccevovescerscoss(WEPts VV112/64),.. 


CAPITALS PLEASE 


radio 


100 CHASE SIDE, SOUTHGATE LONDON, N.14 
Telephone: Palmers Green 3733/9666 
15WW—173 FOR FURTHER DETAILS, 


WIRELESS WORLD 


RETURN of post service; record changers, 
players and tape decks, some at speciai 
prices; speakers, Martin type kits, Mulard 
amplifier kits, Jason tuners. test meters, all in 
stock, H P. available: send for free illustrated 
lists, postal only.—Watts Radio, Ltd. 54. 
Church St., Weybridge. Surrey Tel. are56. 


REPAIRS” AND. SERVICE, 
QReanek repairs, cones fitted, guaranteed 


satisfaction.—L.S. Repair Services, Pluck- 
ley, Ashford, Kent. [0225 
and hi-fi 


ha eect and _exvert tape recorder 

repairs Bye eg na Ss leading hi-fi specialists. 
—Telesonic, Ltd ot Tottenham Ct. Rd., Lon- 
don, W.1. Mus. 8177. [0045 


Bee OF BRADFORD, loudspeaker and 
pressure unit repairs, D.C.B. cone assem- 
blies in cartons, satisfaction guaranteed.—D. C. 
Boulton, 134, Thornton Rd., Bradford, 1. Tel. 
22838. [0171 

V and F.M. tuners, all makes, completely 


overhauled, 90 days’ guarantee; normal TV 
tuner fixed charge 75,/-, state model and com- 


plaint for prompt service.—Tuner Service, 
Clay Hill, Beenham, Nr. Reading, Berks, Tel. 
Wooithampton 2178. [31 


~- ARTICLES FOR SALE ._ 


RAUN portable wireless, battery operated, 
£2.—Apply S.A.V.. 33, Gayswan Ave., 
Gantshill, Ilford, Essex. [1000 


RECISION wirewound resistors, 1W .02 and 

05%, various values, 3/- each; few _pre- 

cision pots; s.a.e. for list.—Box W.W. 35, Wire- 
less World. 


ESISTORS, brand new, bargain assortment 


10/- per 150, mostly  Hi-Stab 5%.—B. 
Putland, 2, Poors Lane, Hadleigh, Benfleet, 
Essex. [29 

FFERS invited for 500 P.O. type relays, 

1,000 ~ multi contact.—A, J. Hardy, 91, 
Chaucer Avenue, Rustington, Sussex. Tel. 
Rustington 3552. [34 


OMPLETE high quality equipment compris- 
ing: the well-known Pioneer SMG.205 
Multiplex stereo tuner amplifier; and 2 Lock- 
wood Slimline enclosures with 15in Tannoy 
dual concentric speakers; bargain 150gns; indi- 
vidual items might be sold separately.—Tel. 
Western 3153, or write Froy, 30, Monckton 
Court, Kensington, W.14. [1065 


UTPUT transformers, push-pull for EL34 
and tapped 7.50hm and 150hm~ 50watt 
brand new, quantities available 35/- each; mains 
transformers, tapped :240v 365-0-365v at 140mA 
6.3v damp, 5.2v 3amp, small compact, for 
50watt amplifier, 42/6; auto transformers, ex, 
Govt. 240/110v l1kw, 58/6.—Malden_ Trans- 
former, 134, London Rd., Kingston-on-Thames. 
Kin. 7534. [37 


Rea Oscilloscope, type 327 £10; Wavemeter 
Class D. No. 2, 1.2 to 19.2 Mc/s £7/10; 
Indicator Unit type 221 £2/10; C R. Tubes type 
CV.966 £1 each; Switchboard Charging No. 5 
£1/10; Aircraft Aerials type 229 7/6 each; 
Vibrators ringing 12 volt/20~ £1 each; R/R 
Wattmeter type TS118/AP £3/15; A/M Wave- 
meter type W.1433.£4/15; Variac Power Unit 
£2/10; Muirhead Differential Relays 10/6 each, 
etc.; Hartley/Erskine type 13/13A_ Oscilloscopes 
£20 each; Cintel Laboratory Oscilloscopes type 
6L £30 each; American Type 713B, B.F.O., £15; 
Savage & Parsons 50way type 11 Strain Indicator 
Equipment—Moving Coil Galvanometer on metal 
trolley tue Decimal Counter Chronometer Mx. 
1A £7/10.—J. D, Law, 28, Commercial Rd., 
Totton, Boutinsncten: Yrotton 2010, 133 


The RADIO AMATEURS 
HANDBOOK 367- 


1964 ED. by A.R.R.L. Postage 2/6. 
Transistor Ignition Systems Hand- 


book by Ward. Postage I/-............ 20/- 
101 Ways to Use Your Signal Gen- 

erator by Middleton. Postage I/-...  18/- 
Introduction to Lasers and Masers 

by Lytel. Postage I/-. .......0s.cs-seescees 16/- 
A.B.C.’s of Computers by Lytel. 

ROStaserissiicscxscanessecseteteresheacras te 16/- 


Television and Radio Line Distri- 
bution, by Penrose. Postage 2/- 
Electronic Organ for the Home 
Constructor, new ed., by Douglas. 
Postage l[s:>, <.vecksccsttovarassehacmcbonaye 
Beginners Guide to Electroiiics, by 
Squires. Postage |/- 
Teach Yourself Radio Servicing, by 
Butterworth. Postage I/- .............. . 10/6 


Guide to Broadcasting Stations, 
new ed., by W.V. Postage 6d. 


UNIVERSAL BOOK co. 


12 LITTLE NEWPORT STREET 
j LONDON, W.C.2. 
(adjoining Lisle Streét), 
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EXCLUSIVE 
OFFERS 


AMERICAN AVIONIG EQUIPMENT 

* AN/ARC-3 
to ARC-36. 

*% AN/ARC-27 transmitter-recefvers, 

%* AN/ARC-33 modulators MD-141A/GR, 

%* AN/ARC-52 transmitter-receivers, 


* AN/GRC-27 225/399 Mc/s., transmitters, receivers 
modulators, power units, antennae. 


%*% AN/GRC-32 225/899 Mc/s., transmitters, receivers’ 
modulators, power units, antennae, 


* AN/FFN-13 Radar, 


AMERICAN MICROWAVE TEST 
EQUIPMENT 


* AN/UPM-33 (TS-148/UP) Radar general purpose 
Test Sets 8,470/9,360 Me/s, 


* WATERMAN 55B portable general purpose Sin, 
Oscilloscopes, 


* WESTERN ELECTRIC Te’eprinter bias and Dis- 
tortion Measuring Sets. 


* R.C.A. 2/4 Me/s. 150 w. Dummy loads. DA-72/U. 


* HOLTZER CABOT general purpose 50) v. 
Megohmeters. AN/USM-2A 


%* WESTERN ELECTRIC Relay Test equipments. 
I-81, I-191, I-193, 


% BERKELEY CORPORATION Mode! 554 high speed 
electronic Counters (digital display). FR-$2/U. 


* TS-352/U Multimeter Test Sets. (ME-9B), 

* TE-382e Audio Oscillators 20/200,000 eye. 

* TS-666/AP Potentiometers, 

yk T-281/AX%C-21 Tes? Peis, 

%* AN/PDR-39 Radiac, 

* AN/UPM-11 Range Calibrators (TS-738A), 

* AN/URM-36 Signal Generators 7850/10750 me/r, 


transmitter-receivers with converter 


40-page List of over 1,000 items in stock available 
keep one by you, 


* POLARAD Ts Signal Generators, 7,850/10,750 Me/s. 
% MUNSTON 268D Crystal Rectifier Test Sets. 


* TS-147D/U aircraft Beacon Test Sets, measure 
frequency spectrum and fluctuation, 8,470/ 
9,360 Me/s. 


* HICKOK TV-7/0 Mutual 
Testers, 


* PRESS WIRELESS portable Voltage Dividers 
Qninimum 5 ke/s, maximum 35 kV. 20 mmfd.), 


* SPERRY T101018 Gyro Drift. Turniabies, 


* SPERRY 1101002 Amplifier Analyser Test Equip- 
ments, 


* rradias 239A High Speed Oscilloscopes. AN/USM- 


Conductance Valve 


* TS-1350/TMQ Humidity ‘esters, 

%* MD-83A/ARN V.0O.R. modulators, 

%* OS-8 Oscilloscopes. 

%* TS-497B/URR Signal Gererators 2/400 m/cs, 
* TS-505D/U V.T.V.M. Multimeters, 

% AN/ARM-7 R.F. Wattmeters, 

% AN/URM-64 Sig. Generators 900/2,000 m/es, 
* TS-297/U0 Multimeters. 

% AN/UPM-6B Radar Test Eyuipments, 

%* 863A Airport control tower Monitors, 

% 447G Airport control tower Amplifying equipmea‘. 


AMERICAN TELETYPE EQUIPMENT 


* TT-5/FG page printers, 

%* TT-16/FG reperiorators, 

% TD-30 tape leaders, 

%* Teletype Coder-Decoder Privacy Equipments, 
Carriage extra on all above, 


We have a large quantity of ‘* bits and pieces ”? we 
cannot list—please send us your requirements as 


we can probably help—all enquiries answer2d. 


P. HARRIS 


ORGANFORD - DORSET 


WESTBOURNE 65051 
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WIRELESS WORLD 


DECEMBER, 1964 


(Brand New) 


RCA AR88D. RECEIVER 


Freq. 540  ke/s.- 
32 Me/s., 6 wave- 
band, mechanical 


bandspread with 
Logging scale, auto. 
and manual vol. 
control, ditto Noise 
Limiter, BFO, Pitch 
and Var. HF Tone 
controls, RE and 
AF Gain, Var. selectivity with Crystal Filter. Com- 
plete with instructions/Service manual, spare valves, 
handset, aerial, ete. §'75. Carr. £2. 
WHEATSTONE BRIDGE 


Centre Zero Gal- 
qj vanometer Scaled 
gq 20 —0— 20 2tin, 
movement. 2.6 mA, 
full scale deflection, 
3 stud switch con- 
trols 0-10, 0-100 
ohms, 0-Inf. Com- 
plete in carryiug 
case with instruc- 
tions, .45/-. Post 
5/-. Spare meters 


for above 10/-. 


Poa /6s 
TELESCOPIC AERIAL MASTS. 
perised, spray finish, ring cam-ocking on each section 


Tubular steel cop- 


provides for full or any height required. Suitable all 

fixings and base locations. Bottom section 1jin. 

diameter. 20ft. (4 section) Closed 5ft. 9in., Weight 

16lbs., 55/-. Carr. 5/-. 34ft. (6 section) Closed 6ft. 6in., 

Weight 20 lbs. '75/-. Carr. 5/-. 

Further height by adding 3-4ft. Whipsections, 13/6. 

Carr. 1/6 (Special price for quantities). 

CREED TELEPRINTERS. 7B used 

£$12/10/-. Carr. 30/-. 

B44 Mk. I & III. Dipole and rod aerials 80/- per set. 

P. & P. 5/-; Microphone with connecting plug, 15/6. 

Pp. & P. 2/-; battery input and phone plugs 5/- each. 

P. & P. 1/6. 

POWER UNIT. 110/230 v. A.C. input. ‘C’ type drop 

through Parmeko Transformer. 350 - 0 - 315 v. 6.3 v. 

Output. Double choke and paper type smoothing. 

Combined 4 valve including 524 rectifier, 6V6 0.p. A.F. 

Amplifier. Self contained rack or table mounting. 

Fully. fused. Indicator light. Mains switch. Brand 

new in makers cartons. 59/6. Carr. 5/-. (Quantity 

enquries invited). 

TRANSMITTER. 1.75-16 Mc/s., 3 waveband tuneable, 

grid modulation using 813. Used complete with ail 

valves, circuit, $7/10/-.. Carriage 10/-. 

MOVING COIL HEADPHONES. BRAND NEW. 

Chamois padded, complete with jack plug, 51/6. 

Post 2/-. 

ALL NO. 19 SET PARTS AVAILABLE. 

Many other bargains. §.A.E. all enquiries 

A. J. THOMPSON 
‘¢ Riling Lodge,’’ Codicote, Hitchin, Herts. 

Phone: Codicote 242. 
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THE SOTONIAN 
TRADING CO. 


condition, 


CONDENSERS 
TCC ‘* Metalpak” tubular, .1 

mfd., 350 v. DC working .... 9d. 
TCC “ Metalpak ”’ tubular, .05 

mfd., 350 v. DC working .... 9d. 


TCC ‘* Metalpak” tubular, 1 

mfd., 350 v. DC working .... 1/9 
TCC ‘“ Metalpak” tubular .25 

mfd., 350 v. DC working .... 1/6 
Sprague tubular .1 mfd., 500 v. 

DG working 25 soe ae oe cers 9d. 
B.I. Cables moulded tubular, 

.01 mfd., 5000 v. DC working 2/6 


Westinghouse 12 v., 3 amp metal 
rectifiers 1.2.2: sseeseeeees 12/6 


Switchboard moving iron projecting 
type meters, AC/DC, 4in. dia. 
approx. 0-150 v., and 10 amps. 
18/- each. 


Miniature potentiometers, carbon 
track, + w, semi-log, 1 meg. 2/-. 


Circular rubber covered twin leads, 
suitable for battery chargers, etc. 
30ft. long. 8/6. 


TRANSFORMERS 

Heavy duty unit in sealed container 
Nominal input voltages, 117/234 v. 
Outputs 330-0-330 v., 200 m.a. 5 v., 
2 amps. 6.4 v., 4 amps. Price 35/-. 
Heavy duty unit, input 230 v. Outputs 
4.5 v. CT at 6amps. 4.5 v. CT at 6 amps. 
4.5 v. at 20 amps., CT. Price £3/10/-. 
Telephone transformers, type 34, 5/-. 


Small smoothing chokes, L.F.,60 m.a.,5/= 
Prompt 


Postage or carriage extra. 
despatch. 

Sotonian Trading Co., 
53, The Avenue, Southampton. — 
Tel. 56537 
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SLATERS 


SPARES 


APQ-43 I.F. STRIPS 30 mc/s. 

This is a 6 stage strip with 10 me/s. 

bandwidth. Uses valves 6AK5w x 7, 

6AG7, 6AL5, I2AT7. Supplied brand 

new in makers boxes. 

PRICE 42/6. Plus 3/6 post. 

RADAR UNITS 
24 valves, 14 relays, 16 neons. See 
August W.W. for further details. Brand 
new and boxed. 

PRICE £6 plus 10/- carriage. 

TR 1986 TX SECTION. 

Uses valves CV4046, CV309, CVI36 x 

2, CV4014 x 2 also XTAL Cond. Res. etc. 

Brand new and boxed. 

PRICE 37/6 plus 2/6 post. 

TR 1986 MODULATOR SECTION 
Uses valves CV133 x 2, CVI31, CV136, 
Trans., Cond., Res etc. Brand new and 
boxed. 

PRICE 15/- plus 2/- post. 

MAINS TRANSFORMERS 
Primary 180/250 v. 50 c/s. Secondary 
300-0-300 at 150 mA., 6.3v. 6a.,5v. 3a. 
Made by L.T.P. Ltd. PRICE 25/— plus 
4/- post. Primary 200/250 v. 50 c/s. 
Secondary 350-250-0-250-350 at 180 mA. 
5v.3a., 6.3 v.500mA. Made by PAR- 
MEKO. PRICE 25/-. plus 4/- post. 
Primary 230 v. 50 c/s. Secondary 64 v. 

. 360 mA., made by GARDENERS RADIO. 

Ideal for re-winds. PRICE 5/6 plus 1/6 

post. The above transformers are 

supplied brand new in makers cartons. 

Heavy duty unit, fitted with terminals. 

Input 230 v. Outputs, 365-0-365 v. at 180 

mA. 0-5.75/6.75 v. at 12 amps., 0-5.75/ 

6.75 v. at 12 amps., 0-5.75/6.75y. at 12 

amps., 0-5.75/6.75 v. at 12 amps. 

PRICE £3/10/- plus carriage. 

P.C.R. COMMUNICATION R.X. 
Covers long and medium waves, S.W.6 
to 18 mc/s. Made by PYE and PHILIPS, 
6 valves with built in speaker, there is 
ample room to build an Internal Power 
Pack. Supplied with 50ft. of aerial 
wire and insulators. R.E.M.E. recondi- 
tioned and tested. 

PRICE £6/10/- plus 10/- carriage. 
AMERICAN HS33 HEADPHONES 

These are a light weight. head set of 

600 ohms impedance and are fitted with 

soft rubber ear pads. Supplied in good 

condition but less cord and plug. 

PRICE 22/6 plus 1/6 post. 
G.P.O. CORDS, 6FT. 

With standard jack plug. 

ideal for HS33: phones. 

PRICE 5/- post paid. 
HEAD AND MIKE SETS 

Moving coil, headphones 

ear muffs, suitable 19 set etc. 

new and boxed. 

PRICE 11/6 plus 1/6 post. 

2 pairs post paid. 

RELAYS 
26 v. coil 6 p. clo 5.a. Sealed, American, 
PRICE 6/6. 26 v. coil 4 p. c/o 10a. Sealed 
American PRICE 6/6. 

H96E 1.7 + 1.7K | p. c/o. Plug in with 

base 12/6. 

1.4K 13 mA. Chopper relay I p. c/o. octal 

based contacts rated 50 v. | mA. PRICE 

8/6. 6 v. 400 c/s Chopper relay | p. c/o 

octal based. 

PRICE 8/6. All relays post paid. 
SILICON DIODES AMERICAN WEST- 
INGHOUSE 

50 PIV 160 amp. 27/6 each or 4 for £4/10/-. 

300 PIV 160 amp. 50/- each or 4 for £8. 
COAX PLUGS 

Brand new UG-59U. PRICE 7/6 each 

post paid. 

UG-495A/U. PRICE 10/- each post paid. 

PLUGS AND SOCKETS 100 way inter 

chassis type. Size 4 x 34 x 24 American 

manufacture brand new. 

PRICE 25/- per pair post paid. 

Send for Free Lists 


B. SLATER ESQ., 
34 LIFFORD ST., SHEFFIELD 9 
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Brand new, 


fitted with 
Brand 


COILS, CHASSIS, 
CASES, ETC. 


Precision Wound Supersensitive Coils— 
JDRI Dual-Range Ferrite Rod Aerial, 8 x Zin. 
with circuits, 10/-; JDOR2 Matched Pair Dual- 


‘Range Coils with reaction and circuits, 7/63 


JDRX1 Miniature Dual-Range Coil with reac- 
tion and circuits, 3/6; Printed Circuit Kit 
comprising 6 x 3in. printed circuit (of 3 transistor 
Reflex Radio), Ferrite Rod, All Coils with plans, 
18/6, suitable Cabinet, 7/6; Radio or Instrument 
Case, crackle finished, 8 x 5 x 4in. with handles 
and front panel, 18/6. Add I/- P. & P., over 10/- 
add 2/-. 

Production Undertaken of Coils, 
Metal Cases, lowest prices consistent 
quality. TRADE ENQUIRIES INVITED. 


JETRONIC ENGINEERING CO. LTD. 
(Dept. WW 1), 9 Western Road, Hove. 


(Catalogue of Coil Range, Metal Work, etc. 1/-) 
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 *» ARTICLES: WANTED 


WV SNEEe, vibrators type 61HD4 or equiva- 
lent, large or small quantity.—Box W.W. 
1061, Wireless World. 
IRMEC Frequency Changers, type .203, 
Racal Frequenecy Converter, type S.A.33.— 
Replies to Richardson, 37, The Gilders, Saw- 
bridgeworth, Herts. : [1058 


CAPACITY AVAILABLE 


NJECTION MOULDING up to 402, vacuum 

forming up to 8ftx4ft: cheap dies and short 
runs a speciality —Shavelson, 2-6. Code St., 
London, E.l. Bis. 0225. 11017 


IRTRONICS, Ltd., for coil winding, assem- 
bly and wiring of electronic equipment, 
transistorised sub-units, sheet metal work.— 
4, Ashmead Rd., London, S.E.8. Tel. Tide- 
way 2249 [23 


TAPE RECORDING, ETC. 


AVE on cost of hi-fi. See Audio Supply 
notice (advert. No. 0132). fo142 


ERROGRAPH 5/AN, almost new, £70; 
(London demonstration).—Box 5318. [0140 


UNIQUE Buy! Recording tape, top brand, 
Tin. 2,400ft D.P., 25/-; 5%4in 1,200ft, 19/6. 
p. & p. 1/6 per spool; bargains in all sizes; 
s.a.e. for list; we repair. buy and sell recorders. 
—E. C. Kingsley & Co., Ltd., 132, Tottenham 
Court Rd., London. W.1. Euston 6500. [0272 


ELEFUNKEN M24, professional, 209gns new, 
will take 165gns; Ampex 971 stereo, 226gns 
new, will take 135gns; Reflectograph ‘“‘A’’, 
105gns new,- will take 75gns.—Hamilton Elec- 
tronics, 35, London Rd.,. Southampton. Tel. 
28622. - ; SEL OG 
sp Seperate transfer editing; duplicat- 
ing; if quality and durability matter 
(especially with LPs from your precious tapes) 
consult Britain’s oldest transfer service.— 
Fund raising records published for schools 
musical societies (tax free)—Sound News 
Productions, 10, Clifford St., London, W.1 
Reg. 2745. ; fol 


Chassis, 
with 


TELECOM 
Pocket size 
V.H.F. 
118-136 Mc/s 
AIRCRAFT BAND 
TRANSISTOR 
RECEIVER 


complete with 
telescopic aerial, 
loudspeaker and 
battery. 


£24.13.6 


carr. paid in U.K. 


BRITEC LIMITED 
17, Charing Cross Road, 
London, WC2 WHitehall 3070 
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DECEMBER, 1964 


TESTED TRANSISTORS 


OA202, I/- each. OC44, OC45, OC8I, 
OC8ID, 3/- each. AFI14/5/7, SX658, 
OC170/1, 4/- each. 28013, OC26/28/35, 
GETS571, 10/-each. XAI01/2, XB103/4, 
XAII1/2, 2/- each. RED OR WHITE 
SPOTS, I/- each. OCI39, BYI00, 
GET8, 5/- each. ZENERS + watt, 3/6 
each. |.5 watt, 5/-each. 7 watt, 6/-each. 


S.A.E. LIST AND COMP. EQ. CHART 
FREE. 


B. W. CURSONS 
78 BROAD STREET, CANTERBURY 
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*‘ SLEEP learning,’’ the book essential for 
all go-ahead people.—Send 6/6 to York 
House, Huddersfield. [0187 


TEST EQUIPMENT—SURPLUS -AND 


SECONDHAND 
IGNAL generators, oscilloscopes, output 
meters, wave voltmeters, frequency meters, 


multi-range meters, etc., etc., in stock.—R. T. 
& I, Electronics, Ltd., Ashville Old Hall, Ash- 
ville Rd., London, E.11, Ley. 4986. [0058 


feats ASSOCIATION OF PROFESSIONAL 
RECORDING STUDIOS, Ltd., to protect 
and encourage the interests of member studios 
engaged in electrical sound recording.—Write 
to the General Secretary, A.P.R.S., Flat 4, 
34a, Arterberry Rd., London, S.W.20. [0173 


ALVE cartons by return at keen prices; 
-send 1/- for all samples _and_list.—J. & 
A., Boxmakers, 75a. Godwin St., Se 


VALVES WANTED ©: 


WE buy valves for cash, large or small 
quantities, old types or the latest; send 
details, quotations by return.—Waltons Wire- 
less’ Stores, 15, Church St.. Wolverhampton. 


LL types of valves British or American, 
transmitting and receiving; keenest cash 
prices paid What have you got to offer?— 
Write or call Lowe Bros., 95-97, Redchurch St., 
London. £.2. Tel. Shoreditch 4415-6. [2882 


% WANTED, EXCHANGES : 


ANTED, all types of communications re- 

ceivers and test equipment.—Details to 

R. T. & I. Electronics, Ltd., Ashville Old 
Hall, ‘Ashville Rd., London, E.11. Ley. 4986. 

[0163 

PROMPT cash offer for your surplus brand- 


new valves and transistors.—R.H.S., Bever- 
ley House, Manville Terrace, Bradford, 7. [0191 


WE buy RX’s AR88, CR100, HRO, Eddy- 
i stone, etc.,-in_ quantities for import.— 
NORO Trading, Landskrona, Sweden. [39 


RGENTLY wanted, manuals-or instruction 
books, data, etc., on American or British 
Army, Navy or Air Force radio and electrical 
equipment.—Harris, 93, Wardour St., He 
Gerrard 2504. [2824 


SERVICES OFFERED ‘ 


RINTED circuit service: small quantity runs 
quickly and economical.—Quotations and 
information from Teleradio Co., Ltd. 18, Turn- 
pike Lane, N.8. [2888 
LL makes and types of communications, 
receivers, transmitters overhauled to 
original specifications, AR88D-LF, etc., trade 
facilities available, your home and_ export 


enquiries :nvined.—Dept. ‘‘ P,’’ Highgate Radio | 


Services, 219, Moseley Rd., Birmingham, 12. 
Cal. 1039. [1049 


FOR SALE x 


G.E.C. Amplifiers 
1000 Watt (24 KT88) + 


Details:— J. B. Pattrick 


81, Park Lane, Romford, Essex. 
Tel. 44473. 
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WIRELESS WORLD 


LAWSON BRAND NEW 
TELEVISION TUBES 


TWELVE MONTHS 
FULL REPLACEMENT 
GUARANTEE 


The continually increasing demand for tubes of the very highest 
performance and reliability is now being met by the new Lawson 
“© Century 99”’ vange of C.R.T.’s. 

“Century 99’? are absolutely brand inew tubes throughout, 
manufactured by Britain’s largest CRT manufacturers. 


They 


are guaranteed to give absolutely superb performance, needle 
sharp definition, screens of the very latest types giving maximum 


Double Guarantee. 7 day 
Money Back Guarantee plus 
12 months full Replacement 
Guarantee. 


Contrast and Light output; together swith high reliability and 
very long life. 

** Century 99” are a complete range of tubes, in all sizes 
for all British sets manufactured 1947-1964. 

Our stocks are very large and we can supply the EXACT tube 


you require by return. 


Today’s Orders dispatched 
Today, and full fitting instruc- 
tions are supplied with every 
tube. 


c.0.D. or C.W.O, 
insurance 8/6, 


Terms: 
Carriage and 


12’ — £4:10:0 
14” — £5 :10:0 
17” — £5:19:90 
19’-21” — £7:15:0 


LAWSON 
TUBES 


2, PEACHFIELD CLOSE, 
MALVERN, WORCS, 
Tel. 2100 
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THE 
FERRITE -WINDING 
WIZARDS! (i) 


(Scientific & Mobile) LTD 
Newport Pagnell, Bucks. Tel: 4017/2 


~% 
OY) 


Of 


RADIO 
INTERFERENCE 
MEASURING 
EQUIPMENT 


FOR DISPOSAL 


Complete Equipment 
Comprising :— 


| Transportable screened cage (attenua- 
tion 50 dB at 400 mc/s) to S.R.D.E. 
spec. TS/I0I6A complete with 400 c/s, 
50 c/s and D.C. power line filters. 


2 R.I. Measuring Set No. | Mk.I. 


3 R.I. Measuring Set No. 2 RX 506s 
covering the frequency range I50Kc/s , 
to 150 Mc/s. 


This is an exceptional offer of first class 
equipment which has become surplus to 
our requirements. FIRST OFFER OF £400 
SECURES. 


Contact: 

K. Goddard, 

Chief Environmental Engineer 
SPERRY GYROSCOPE 
COMPANY LIMITED 
Downshire Way, 
Bracknell, Berks. 

Phone: Bracknell 1301, 
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NATHODE ray tubes, direct ‘rom ‘factory 
offer, your tube rebuilt to brand new with 
latest type superior American gun, quick ser- 
vice with full year guarantee. example: 17in, 
£4/7/6.—Write for full details now to #lec- 

tronic Services, Ltd., 44, Pulman St., Hull 
(26 


-. AGENCIES, ETC. = = -: 


EK undertake the manufacture of trans- 
_formers singiy or in quantities to any 
specification all work guaranteed for 12 
months. 
LADBROKE TRANSFORMER Co., Ltd., 820a. 
Harrow Rd., London, N.W.10. Tel. Ladbroke 
0914. {0220 


TECHNICAL TRAINING 4 


ADIO and TV _ exams. and courses. by 
4X Britain’s finest home study school; coach- 
ing for LERE.. City & Guilds, Amateurs 
Licence, R.T.E.B.. P.M.G.- Cert..” etc.; free 
brochure from—British National Radio School. 
Russell St., Reading. {0189 


Gi &_ GUILDS (electrical, etc.), on ‘ No 
Pass—No Fee’’ terms, over 95% successes. 
—For details of modern courses in all branches 
of electrical engineering, applied electronics, 


automation, etc.. send for 148-page Hand- 
book—free and post .free.—B.I.E.T. (Dept. 
388A), 29, Wright’s Lane, London, W.8. [0017 


-M.G. Certificates. City & Guilds Examina- 


. tions, I.E.R.E.. also many non-examina- 
tion courses in radio, TV and _ electronics; 
study at home with world famous I.C.S.— 
Write for free prospectus. stating subject, to 
International Correspondence Schools | (Dept. 
443), Intertext House, Parkgate Rd., London, 
S.W.11. [0029 

oy 

i A LOUDSPEAKER 

FA. ENCLOSURES 


| Corner 172 ARU Enclosure for 
Goodmans 12” Speakers 
£16-10-0 
A. DAVIES & CO. 
! (CABINET MAKERS) 
| 3 Parkhill Place (off Parkhili 


Road), London, N.W.3 
GULliver 5775 


wae 
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INTERNATIONAL 
STUDENT 
EDITIONS 


TRANSISTORS, by M. S. Kiver. 37/6. 


COMMUNICATION ENGINEERING, 
by W. E. Everitt and G. E. Anner. 40/-. 


SEMICONDUCTOR DEVICES AND 
APPLICATIONS, by R. A. Greiner. 49/-. 


RADIO ELECTRONICS, by S. Seely. 37/6. 


ENGINEERING ELECTRONICS. Rider. 
40/-. 

FUNDAMENTALS OF ELECTRON 
DEVICES, by K. R. Spangenberg. 42/6. 


PULSE AND DIGITAL CIRCUITS, by 
J. Millman and H. Taub. 50/-. 


ELECTRON TUBE CIRCUITS, by S: 
Seely. 40/-. 

ELEMENTS OF RADIO 
by Marcus and Levy. 32/6. 


epee es by J. Millman and S. Seely. 
D/-. 


SERVICING, 


POSTAGE 1/6 each. 
COMPLETE CATALOGUE 1/-. 


THE MODERN BOOK CO. 


BRITAIN’S LARGEST STOCKISTS 
of Brit'sh and American Technical Books 


19-21 PRAED STREET 
LONDON, W.2 


Phone: PADdington 4185 
Open 6 days 9-6 p.m. 


EARN Radio and Electronics the New Prac- 
tical Way! Very latest system of experi- 
menting with and building radio apparatus— 
“as you learn.’’—Free brochure from Dept. 
W.W.10, Radiostructor, Reading. (0241 


Ps  MISCELLANEOUS 


pW etna 


ARE YOU THINKING OF IMMIGRATING? 

THIS is a lifetime decision.. English Profes- 
sional Engineers have formed an. ADVICE 
BUREAU to assist prospective migrants in Elec- 
tronics, Radio, . & Electrical Fields to 
acquire up to date information on all aspects 
of this country.—For details of services write 
to K.E. Advice Bureau. P.O. Box 126, ASH- 
FIELD, N.S.W. f10 


ADIO remote control, 25/30mc/s systems. 
transmitters, receivers and servos, designs 
and complete equipment availabie.—Teleradio 
Electronics, 18, Turnpike Lane, N.8. [2929 


jes you want to advertise in the MAIL ORDER 
section of January Wireless World ring Wat. 
3333, ext. 210, for details NOW. [1001 


Bast. better bargains, send s.a.e. for 
free cata.ogue of Government and manu- 
to—Superadio 


electronic surplus. _{ 
Liverpool, 1. 
[100 


facturers’ : 
116, Whitechapel, 


(W.). Ltd., 


lis fn bate 2in round 15A D.C. meters, basic 
movements between 5 and 25m/a, fitted 
with external shunts, 6/6 or Tapes nee PP 

utwell, 


—J. Cooper, Churchfield Rd., Wis- 
bech, Cambs. [38 
and 100 micro- 


AM) Geeeternee ee 50. 
amperes, need resca.ing, surpus to_ re- 
quirements, 4in and Sin movements, new 38/-, 
used 25/-, guaranteed, first class makes, Turner, 
Tay!or. English Electric, etc., approx 100 for 
sale.—Shaw Rawson Rd., Bradford. (1056 


HAMMER FINISH PAINT 


The modern finish ior electronics. 
Can be brushed or sprayed. Blue or Silver. 
24 oz. tins 3s. 6d, 4 pint 7s. 6d., | pint I5s. 
Post 6d. on any order. Trade supplied. 


FINNIGAN SPECIALITY PAINTS, (W), 
Mickley Square, Stocksfield, Northumberland 
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WIRELESS WORLD 


AEON 


DELAY CABLE, CALIBRATION 
AND TERMINATION SERVICE 


Using Hackethal FLEXIBLE Delax 
Cable 


AEON Laboratories, Beech Hill, 
Ridgemead Road, Englefield Green, 
Egham, Surrey. Egham 3961/4 
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RANSISTORS, unmarked, untested. 40 for 
10/-, p.p. 1/-; 4-% cits. % pst. free 
relays, thousands of types special catalogue 
free; general catalogue of mechanical and 
electrical gear, tools, etc., 5,000 items, free. 
—-K. R. Whiston (Dept.'. WRW), New Mills, 
Stockport. [2729 


ATALOGUE No. 15, government surplus 
electrical and radio equipment, hundreds 
of items at bargain prices for the experimenter 
and research engineer;, 2/6 post free, catalogue 
cost. refunded on purchase of 50/-.—Arthur 
Sallis Radio Control, Ltd.. 93, North Rd., 
Brighton fo195 
} ETALWORK, all types cabinets, chassis, 
Tacks, etc., to your own specification, 
capacity available for small milling and cap- 
stan work up to lin bar. 
PHILPOTT’S METAL WORKS, Ltd., Chapman 
St.. Loughborough. i [0208 


| ety City & Guilds and R.T.E.B. exams, 
specialised. I.C.S. home-study course will 
ensure success.—For details of wide range of 
exam. and diploma courses in radio, T.V. and 
electronics, also new practical courses with 
kits, write to I.C.S. (Dept. 522_, Parkgate Rd., 
London, S.W.11. [0036 


TUDY radio, television and electronics with 
the world’s largest home study organisa- 
tion, I.E.R.E., City .& Guilds, R.T.E.B., etc.; 
also practical courses with equipment; all books 
supplied.—Write for free prospectus, stating 
subject, to I.C.S. (Dept. 442), Intertext House, 
Parkgate Rd., London, S.W.11. [0032 


BCOME ‘‘ Technically Qualified ’’ in your 

spare time, guaranteed diploma and exam. 
home-study courses in radio, TV, servicing 
and maintenance, R.T.E.B., City and Guilds, 
ete.; highly informative 120-page Guide—free! 
—Chambers College (Dept. 433), 148, Holborn, 
London, E.C.1. [0013 


Ya eee ten ete A.M.1.E.R.E., City & Guilds, 
G.C.E., etc., bring high pay and_ security. 
“No. Pass—No Fee’ terms. Over 95% suc- 
cesses. For details of Exams and courses in 
all branches of Engineering, Building, Elec- 
tronics, etc., write for 148-page handbook— 


Free. B.I.E.T. (Dept. 387B), London, W.8. 
{0118 


ss and Radio—A.M.1.E.R.E., City & Guilds, 
R.T.EB Cert., etc., on ‘‘No_ Pass—No 
Fee’ terms, over 95% successes.—For details 
of exams and home training courses (inc!uding 
practical apparatus) in all branches of radio, 
T.V. and electronics, write for 148-page hand- 
book—free. B.1.E.T. (Dept. 387A). 29, Wright’s 
Lane. London. W.8. 10016 


\\ TANNOY: / 


For sound sense 


WEST NORWOOD LONDON  SE27 
GIPSY HILL 1131 
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Street, Chicago, Illinois 60603, U.S.A. 


DECEMBER, 1964 


EX EQUIPMENT :COLLARO.3 speed auto changers 
complete with arm and p.u. Hi-Fidelity Model 
RC54 also Model RC531. A.C. mains. Approx. 
size 13in. x lljin. Height 7in. £3. P. & x 


10/-. 


INTER-COM TELEPHONES 
20-WAY _ PRESS-BUTTON INTER-COM TELE™ 
PHONES in Bakelite case with junction box. Thor™ 
oughly overhauled. Guaranteed. §7/15/-. Per Unit. 
Complete Installation £135. 
10-WAY PRESS-BUTTON INTER-COM TELE- 
PHONES in Bakelite case with junction box. Thor- 
oughly overhauled. Guaranteed. £6/15/-. Per Unit. 
Complete Installation £60. Wiring Diagrams for 
10 and 20 ways on application. 
10-WAY PUSH BUTTON KEY TYPE STRIP. 
approx. 10sin. x34in. 10/-. 
P.M. MOVING COIL SPEAKERS. 
din. 9/6. 8in. 3 ohm. 10/6. Elliptical 7x4in. 3 ohm 10/6 
SUPERIOR TYPE DESK PHONES, Black Bakelite 
cases. Complete with Hand Set. Dial 0-9 and internal 
bell. £3/7/6. i 
G.P.0. TELEPHONE TYPE CARBON HANDSETS 10/6. 
ELECTRICITY SLOT METERS. (1/- in slot) for A.C. 
mains. Fixed tariff to your requirements. Suitable 
for hotels, etc. 200/250, 7. 10 A. B4/-; 15 A. Q4/-; 
20 A. 104/-; other amperages available. Recondi- 
tioned as new. 2 years’ guarantee. . 
QUARTERLY ELECTRIC CHECK METERS. Re- 
conditioned as new. 200/250 v. 10 A. 42/6; 15 A. 
52/6; 20 A. 57/6. Other amperages available, 2 
years’ guarantee. 
8-BANK UNISELECTOR SWITCHES. 25 contacts, 
alternate wiping £2/15/-. 8 bank half wipe £2/15/-. 
6 banks, halt wipe, 25 contacts, 4'7/6. 
ALL GAUGES INSTRUMENT WIKE. Tin copper 
enamelled cotton silk resistance wires from 16 8.W.G 
to 50 S.W.G. List sent on request. Send S.A.E. 
HIGH-SPEED ELECTRO-MAGNE&TIC COUNTERS. 
Ex-Govt. 0-9,999, 25/50 v. D.C. Size 4x1x lin. 
Single coil 2,300Q. Single coil 5990 15/-. 
hiod KESISTANCE EARPIECHS. 5/-. 
20-WAY INDICATOR STRIP. 6 v. 
lus x34 Xin. 17/6. 
CHROME TELWPHONE DIALS. 0-9. 
inter-oftice and factory installation. 12/6. 


All prices include carriage in United Kingdom 
Except wnere otherwise stated 


23 LISLE ST.(ceR. 276°) LONDON, W.C.2 


Closed Uharsday 1 p.m. Open all day Saturday 


Size 


(size approx) 


Suitable for 


| Bi aaah cd courses for P.M.G. certificates 
and the radar maintenance certificate, also 
in electrical and electronic. engineering.—In- 
formation from College of Technology Kings- 
ton upon Hull foll 
Reav!0 omcers, see the world; sea-going and 

shore appointments; our many recent suc- 
cesses provide additionai trainee vacancies dur- 
ing 1964/1965; day ama Duarding olustitoo, 
grants and scholarships avaiable. stamp for 
prospectus.— Wireless College Colwyn roost 


te OW and Why” of Radio and Electronics 

made easy by a new, no-maths Practical 
way Postal Instruction based on hosts of ex- 
periments and equipment buildings carried out 
at home. New- courses bring enjoyment as well 
as knowledge of this fascinating subject.—Free 
brochure from Dept. W.W.122, Radiostructor, 
Reading. [0240 


ite proprietor of British Patent No. 750436, 
entitied ‘‘ Radio Navigation System,” offers 
same for licence or otherwise to ensure prac- 
tical working in Great Britain.—Inquiries to 
Singer. Stern & Carlberg, 140 So ani 

3 


Ree Designer’s Handbook.’’ Editor, F. 
Langford-Smith, B.Sc., B.E., Senior Mem- 
ber I.R.E. (U.S.A.), A.M.1.E. (Aust.), a com- 
prehensive reference book, the work of 10 
authors and 23 collaborating engineers, contain- 
ing a vast amount of data in a readily accessible 
form; the book is intended especially for those 
interested in the design and application of radio 
receivers or audio amplifiers. Television, radio 
transmission and industrial electronics have 
peen excluded in order to limit the work to a 
reasonable size. 65/- net from all booksellers. ~ 
By post 67/9 from Iliffe Books Ltd., Dorset 
House, Stamford St., London, S.E.1. 


PRINTED CIRCUITS FOR 
THE CONSTRUCTOR 
Panels available for Wireless World 
F.M. TUNER 
Wireless World Scope, Millivoltmeter and 
Audio Osc. S.A.E. for details 


J.E.S. ELECTRONICS 
32 Pencraig, Llangefni. ANGLESEY 
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6ft. flexible lead 
with cordgrip 


Will give a 
lifetime of 


service 
Heats up 
from cold in 
2+ mins 
25 watt model Heat 
for radio work concentrated 
in bit 


Anatomy of a 
Superior 
Soldering Iron 


The Solon range of electric soldering irons 
includes 15 and 25 watt models for radio, TV 
and electronic equipment; 65 watt models for 
household and workshop use. Larger models 
up to 240 watt also available. 


Select a 


SOLON 


TRADE MARK 
Used in industry for over 30 years 
Obtainable from your 
usual radio or electrical supplier 


15W W—190 FOR FURTHER DETAILS. tl 


WIRELESS WORLD 


RESISTANCE WIRES 
EUREKA-CONSTANTAN 


Most Gauges Available 


NICKEL-CHROME MANGANIN 
NICK Ee ae 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 
SMALL ORDERS PROMPLY DESPATCHED 
B.A. SCREWS, NUTS, WASHERS 
soldering tags, eyelets, and rivets 
EBONITEand BAKELITE PANELS. 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES, ALL DIAMETERS. 
SEND STAMP FOR LIST. TRADE SUPPLIED. 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


Phowe: Clissoid 688 
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NTRODUCTION to Valves.” By R. W 
Hallows, M.A.Cantab., M.I.E.E., and H. K. 
Milward, B.Sc.Lond., A.M.1I.E.E. Describes 


the principles, construction, characteristics and 
uses of most types of radio valves, The 
approach is simple and, as far as possible. non- 
mathematical, but the book provides the 
student with a thorough understanding of 
valves and how they work. 8/6 net from all 
booksellers. By post 9/4 from Iliffe Books Ltd., 
Dorset House. Stamford St.. London. S.£.1 


s Gf perk ie Engineering Principles and 

Practice, Vol. III, Waveform Generation.”’ 
by S. W. Ames, B.Sc.(Hons.), A.M.I.E.E., and 
DiniG; Birkinshaw, M.B.E., M.A., M.I.E.E. The 
third volume of a comprehensive work on the 
fundamentals of television theory and -prac- 
tice, written primarily for the instruction of 
BBC engineering staff, This volume gives the 
application in television and sinusoidal, rectan- 
gular, sawtooth and parabolic waves and shows 
the mathematical relationship between them. 
The main body of the text is devoted to the 
fundamental principles of the circuits com- 
monly used to generate such signals, the treat- 
ment being largely descriptive in nature and 
therefore less mathematical than that of the 
previous volume. The work is intended to 
provide a comprehensive survey of modern 
television principles and practice. 30/- net 
from all booksellers. By post 31/- from 
Iliffe Books ree: Dorset House, Stamford St., 
London, S.E.1 


~BACS of Nomograms.’’ By A. Giet. 
Translated from the French by H. D. 
Phippen and J. W. Head. Most engineers have 
made use of nomograms at some time in their 
careers, and are fully alive to the fact that 
they are a very convenient tool when the same 
formula has to be solved repeatedly for several 
sets of variables. It is fair to say, however, 
that only a small proportion of even those who 
habitually employ nomograms know how to 
construct them for their own use. Most of the 
comparatively small literature on the subject 
is written for mathematicians and is extremely 
difficult for the practical engineer to compre- 
hend. This book is essentially practical, and 
not only demonstrates the many and varied 
applications of the abac of monogram, but 
shows how even those without highly special- 
ized mathematical knowledge may construct 
their own charts. 35/- net from all book- 
sellers, 
Dorset House, Stamford St., 


By post 36/- from Iliffe Books Ltd., 
London, S.#.1. 


MEASURE HIGH VOLTAGES e 3 to 
with BASE, ACCURACY and SAFETY bd 30 
Pocket sie MILQVOLTER ¢ xy 


Ideal] for checking TV, Radar, Car Igni- 
tion; etc. Only 97/6d. Trade discount 15% 
Or osk for leaflet. WAVEFORMS LTD. 
72 Vauxhall Bridge Road, London, S.W.}. 
anaes Phone: ViCtoria '3404- 9 
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SPECIAL OFFERS 


NO INTEREST ON 12 MONTHLY 
PAYMENTS aad 


THE FULL ARMSTRONG RANGE 


MONTHLY 
ARMSTRONG Cash Dep 12 pts. 18 pts. 
127 Mono .... £2610 O 58/- 39/9 28/6 
227 Mono .... £8615 O 74/- 55/1 39/6 
227 Stereo .... £5215 0106/- 79/1 56/9 
GARRARD ( 
4HF/EV26A .. £18 1 4 36/4 27/1 19/5 
801 Strobe .... £22 O11 44/11 383/- 23/11 
AT6/EV26A_ .. £138 5 2 26/2 19/11 14/4 
8000/9TA/HC .. £12 15 7 25/7 19/2 13/9 
LEAK 
Stereo 20/Vari. £5710 0115/- 86/3 61/9 
TL12 Plus/Vari. £8515 O 72/- 53/7 38/5 
Troughline Mk. 

WW... £3114 6 63/6 47/7 34/1 
Sandwich -. £3918 O 80/- 59/10 43/- 
rte gel LENCO 

L58 ........ 17 1 9 35/9 25/6 18/4 
GLO. steeeees 27 9 4 55/4 41/2 29/6 
Goldring 88 £18 18 5 38/5 28/4 20/4 

BOT Ree arekee £417 8 9/8 7/4 5/4 
GOODMANS j 
Axiette8 .... £5 5 7 10/7 UAL 5/ 
Axiom 10 .... £6 11 12/11 9/5 6/9 
Axiom 201 - £1017 4 21/4 16/4 11/9 
Eleganza H.... £2710 0O 55/- 41/3 17 
Maxim ...... £17 10 6 35/6 26/3 18/10 
WHARFEDALE 
Super 8 RS/DD £614 2 14/2 10/- 7/3 
Gold 10 RS/DD £717 5 15/5 11/10 8/6 
RS/12/DD .... £11 10 O 22/- 17/3 12/6 
Slimline 2 - £22.10 O 45/- 33/9 24/4 
WB easyer at £39 10 O 80/- 59/2 42/5 
QUAD 
Amplifier £22 10 O 45/- 33/9 24/4 
22 Control .... £25 0 50/- 37/6 27/2 
FM Tuner .. £2418 9 49/9 37/5 26/10 
AM Tuner .... £2810 0 57/- 42/9 30/8 
ROGERS ; 
Cadet Stereo .. £2615 O 55/- 40/- 28/8 
HG88 Mk.II .. £40 0 O 80/- 60/- 43 /- 
Var. Mk. 1WTun £2411 8 49/8 36/10 26/5 
PUN: ists assis £18 10 0 387/- 27/9 19/8 
MISCELLANEOUS 
alec CX1512 £11 10 O 23/- 17/3 12/5 
CX 2012 ...... £1610 0 32/6 24/10 17/10 
Deccadec .... £1515 0 32/- 23/7 16/11 
Dulei H55S » £3017 11 61/11 46/4 33/3 
Jordan Watts : 

ATO eRe 22 0 0 44/- 33/- 23/8 
K.E.F, Celeste... £2419 0O 50/- 37/5 26/10 
Lowther PM6.. £1818 0 38/- 28/4 20/4 
SME38012/11_.. £2613 9 53/9 40/- 28/6 
Telefunken M55 £45 3 O 91/- 67/8 40/7 
Truvox R92.... £72 9 O145/- 108/8 77/19 
WBIOIG .... £7 7 O 16/- 10/11 7/10 


MANY OTHER UNITS SUPPLIED ON THE SAME 
TERMS 


“THE CELESTION *’ fitted 
with the new CX1512 Celestion 
speaker, £28/6/-. 5'7/- dep. 


and 12 pts. of 42/5 or 18 pts. 
of 30/5. 


: “THE SLIMLINE” 
: fitted with the Axiette, 
£15/15/-. 31/- dep. an 

> 12 pts. of 23/8 or 18 pts. 
of 16/11. Also fitted with 
the Axiom 10, £1'7/17/-. 
35/- dep. und 12 pts. of 
£26/9 or 18 pts. of 19/2. 
These Enclosures are built to the specification of the 
speaker manufacturers. Supplied in Oak, Walnut or 
Mahogany. In teak 20/- extra. Carriage 20/-. 


Showroom hours: Monday-Saturday 10 a.m. fo 5 p.m. 
Directions: No. 6 bus from Liverpool St. Station to Odeon 
Hackney Road, walk back two turnings. 


‘A. L. STAMFORD CT Diee ran core 


98 Weymouth Terrace, London, E.2. 
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Quartz Grystal Units 


For 
ACCURACY 


RELIABILITY 

PRICE ECONOMY 

Jy ou can Write for 
DEPEND ee 
on Price List. 


THE QUARTZ CRYSTAL CO. LTD. 


Q.C.C. Works, Wellington Crescent, 
New Malden, Surrey (MALden 0334 & 2988) 
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a Rau Interference Suppression as Applied 

to Radio and Television Reception.’’ 
By G. L. Stephens, A.M.I.E.E. 2nd Ed. An 
up-to-date guide to the various methods of sup- 
pressing electrical interference with radio and 
television reception. Many practical applica- 
tions are given, particular attention being paid 
to the problem of interference at television fre- 
quencies. Other chapters deal with the design 
and choice of suppressor components, methods 
of locating the source of interference, and sup- 
pression of the receiver itself. 10/6 net from 
all booksellers. By post 11/2 from Iliffe Books 
Ltd., Dorset House, Stamford St., London, 


mathematics of increased importance to radio 
engineers. In this edition the chapter cover- 
ing the application of mathematics to radio 
has been revised and enlarged, while new sub- 
jects covered include Stability, Linear Differ- 
ential Equations, Elementary Statistics, Short 
Cuts to Numerical Calculations and an Intro- 
duction to Matrices. Will be invaluable to 
those without previous knowledge of the 
subject. 17/6 net from all booksellers. By 
post. 18/6 from Iliffe Books Ltd., Dorset House, 
Stamford St., London, S.E.1. 


DALY 


Electrolytic 
Capacitors 


* Electronic Flash 


* Energy Storage 
* Motor Starters 
DALY (Condensers) LTD 


Ealing Green: Ealing: London > W5 
EAL 3127-Cables: Dalycon-London 


DALY 
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By order of the Liquidator E. Heginbotham Esq. 


ELECTRONIC VALVE CO., 
LEDs 


NOTTINGHAM 


Main Street, East Bridgford, Nottinghamshire. 


WV SURES, Wa & HANSON 


are instructed to sell by AUCTION on the 
premises 
on 
Friday, December 11th, 1964 


at 10 a.m. 


ELECTRONIC EQUIPMENT AND COMPON- 
ENTS, MACHINE TOOLS, TELEVISIONS, 
OFFICE FURNITURE, ‘ THAMES” = l5cwt 
VAN etc., 
including 
12 OSCILLOSCOPES (Including a 
TEKTRONIX ‘‘ TYPE 545A’? WITH “ TYPE 
K°*? PLUG IN UNIT (NEW FEB., 1964) 


AVOMETERS, OSCILLATOR, UNIVERSAL 
IMPEDANCE BRIDGE, BILDMUSTER GEN- 
ERATOR, SIGNAL GENERATOR, CONDUC- 


TIVITY UNIT, STROBOFLASH COILS 
RESISTANCE, RADYNE INDUCTION 
HEATER. ; 


TUBE REGUNNING PLANT 
FRACTIONAL H.P. MOTORS, AND A LARGE 
QUANTITY OF STORES INCLUDING POWER 
PACKS, TRANSFORMERS, CONDENSERS, 
CAPACITORS, , VALVES AND VALVE 
HOLDERS, MULTICON PLUGS AND COVERS, 
SCAN COILS, POTENTIOMETERS, CON- 
NECTORS, TRANSISTORS, DIODES, TAG 
STRIPS, TURRET TAGS, MICRO, TOGGLE 
AND WAFER SWITCHES, ELECTROLYTICS, 
MIDGET CERAMICS, SLIDERS, A.B. SWITCH- 
MAKING KIT, PLUGS, 4 CHANNEL BAND 
AMPLIFIERS, COAXIAL AND OTHER CABLE, 
EQUIPMENT WIRE, PLASTIC SCREENING, 

GROMMETS, ETC., 


also 
43 TELEVISIONS AND MONITORS BY 
BAIRD, COSSOR, ‘EKCO, FERGUSON, 


PHILIPS, STELLA AND OTHER CONTINEN- 
TAL AND AMERICAN MANUFACTURERS 
(17”—23”, B.B.C., I.T.V., and ‘‘ 625 ’’),. TELE- 
VISION KITS INCLUDING. 19” TUBES, 
CHASSIS AND TUNERS, CATHODE — RAY. 
TUBES, COLOUR TELEVISION RECEIVER, 
TELEVISION STANDS. 


and 


CLOSED. CIRCUIT TELEVISION MONITOR 
SETS, CAMERAS, CAMERA LENSES, TUBES 
AND CASES, FLOOD AND SPOT LAMPS, 
CAMERA TRIPODS, RECORDING TAPE, ETC., 


also 


LATHES, BENCH AND PILLAR DRILLS, 
MILLING MACHINES, POWER SAWS, SPOT 
WELDERS, GRINDING MACHINES, 5/16” and 
32” ELECTRIC DRILLS AND 7” SANDER BY 
BLACK & DECKER, PRESSES, GUILLOTINE, 
COMPRESSORS, T & H ENGRAVER, HAND 
TOOLS, VICES, DRILLS, TAPS, DIES, 
MICROMETER, GAUGES, MICROSCOPES, 
NUTS, BOLTS, WASHERS, ETC., 


and 


OFFICE FURNITURE AND EQUIPMENT IN- 
CLUDING ‘‘ PHOTORAPID ’”’ PHOTOGRAPHIC 


MACHINE, “ ARDLIGHT ” COPYING 
MACHINE, ELECTRIC TYPEWRITERS, 
TABLES, CHAIRS, FILING CABINETS, 


HEATERS, ETC., 


ON VIEW: Wednesday and Thursday, 9th and 
10th December, 1964, 9 a.m—5 p.m. and 
morning of Sale until 10 a.m. 


CATALOGUES may be obtained from the Auc- 

tioneers’ Office, Dept. A8, Byard Lane, Bridle- 

smith Gate, Nottingham. Tel. Nottingham 
54272 (10 lines). 
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' delay lines. 
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TAPE & EQUIPMENT 
CABINET 
482” x 21” 302” High. M.Bs. 187x192” 
Control Panel 462”*6”’. Record Storage 
Vynair Grille for 8” or 10” Speakers. 

Price 25 gns. 
in Oak, Walnut & Mahogany. 
2 gns. extra Teak. a: 
Carriage 20/-. Scotland 30/-. 
Write for List: 
J. LEE 
116, Columbia Rd., London, E.2 
SHO 5672 
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ae IRELESS Servicing Manual.’”’” W. T. 

Cocking, M.I.E.E. This is the tenth edi- 
tion of a book which since 1936 has been known 
to radio servicemen everywhere as a reliable, 
thorough and comprehensive guide to solving 


. most of the problems that arise in the repair, 


maintenance and adjustment of the modern 
radio receiver. In the present edition a major 
addition is a chapter devoted to transistors and 
transistor sets. The author of ‘* Wireless Ser- 
vicing Manual ”’ is well known to a wide circle 
of readers as former editor of ‘ Electronic 
Technology’? and now of.“ Industrial Elec- 
tronics.”’ His crisp lucid style makes this hand- 
book of utmost value to the service man and 
amateur alike. 25/- net, 26/- by post from 
Iliffe Books Ltd., Dorset House, Stamford St., 
London, S.E.1. 
«¢ LTRASONIC Delay. Lines.”’ C.F: 
Brockelsby, B.Sc., A.R.C.S., 9.M.1.E.7. 
J. S. Palfreeman. R. W. Gibson, B.Sc.(Eng.), 
Grad.I.Mech.E. The authors are members of. 
a team which has been working on ultrasonic 
delay lines, since the early days, at the Mullard 
Research Laboratories _This is the first book 
to be written specifically..on the subject, which 
has important applications in radar, radio and 


television, electronic computers, pulse-forming 
networks,- correlation techniques. and multi- 
channel communication systems. The early 


chapters discuss basic principles and the various 
types of delay lines are then covered. The 
chapter on electronics for delay lines deals fully 
with the design of broad-band amplifiers, oscil- 
lators, etc., either with transistors or valves. 
The last two chapters are devoted to delay line 
measurements and the many applications of 
Among the five appendices there 
is one containing nearly 60 curves which give 
the characteristics of many delay line materials. 
The final appendix discusses one of the latest 
developments, ceramic transducers. 65/- net, 
66/3 by post. 


ENGLISH ELECTRIC-LEO 
COMPUTERS LTD. 


LABORATORY ASSISTANT 


Young Man required to assist in 
laboratory work associated with 


evaluation and failure analysis of 
components. Facilities for day relief 
studies available to suitable can- 
didates. 


Apply: Personnel Officer, 

| English Electric-Leo Computers Ltd., 
24 Minerva Road, 
N. Acton, N.W.10 
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EDDYSTONE RADIO 


To intensify our drive in World Markets, we are extending the range of our already well- 
known products. 


To accomplish this we are reorganising and extending our Development Department, and 
have several vacancies for Design and Development Engineers of ability, with experience in 
VHF and UHF receiver and low power transmitter designs. Applicants would need to be 
fully conversant with transistor and printed circuit techniques. 


Good working conditions in well-equipped laboratory. Non-contributory Pension and 
Life Assurance Scheme. 


These positions provide excellent opportunities for men who can accept responsibility 
and get results. 
Write to:— 


The Technical Director, 
Stratton & Co. Ltd., 
Alvechurch Road, 
Birmingham, 31 
giving particulars of experience, achievements and qualifications. All applications will be 
dealt with in the strictest confidence. 
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CONSTRUCTORS BARGAINS 


: 35/- only. Parcels of fantastic value. Carriage free. 
i Due to recent bulk purchases of electronic gear, 
one and a half thousand items including nuts, bolts, 
self tapping screws, condensers, resistances, cable, 
car suppressors, circuit board, test bulbs and many 


_ other items. 
VARIACS 


Carriage Free. Ex Equipment. First Class Order. 
2 amp £3; 3 amp £4;2kVA £9. FULL SCALE 


OSCILLOSCOPES RANGES 
Airmec 723 002 Hf 


Cossor Double Beam 339 ; 02 pf. 
Nagar Double Beam : pf 
Mullard L140/3 2 pf 


Solatron 2 uf. 


MISCELLANEOUS 3” METER MOVEMENT 


Headsets for 209 Receiver 12/6; Spare valve kits SELF CONTAINEDBATTERY 
for 209 Mark Il £1. LASTS FOR MONTHS 
Logic Units by Mullard, contains two transistors, (Push Button Operated) 
type OC84, ferrite coils, resistances, condensers, 


brand new 17/6. _ PRICE 
FOR CALLERS ONLY > (A) 


1,000 Cabinets, all shapes and sizes. Wonderful Ree 

collection of latest electronic gear, meters, transistors, F 

ee for tiers: : etc. STABLE AND ACCURATE 

Call at Yorkshire’s Newest Electronic Centre. SIMPLE TO OPERATE -: INDISPENSABLE 
MA.C. LIMITED B.C.S. ELECTRONICS 

126 NORTH STREET, LEEDS. ‘Phone: 26026 NATIONAL WORKS, BATH ROAD, HOUNSLOW, MIDDX. 

Telephone: HOUnslow 6596 
. _ __ 15WW—198 FOR FURTHER DETAILS. 15W W—199 FOR FURTHER DETAILS. 
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4 
have all these advantages :— WEST HYDE NEONS 
ye Clever designing and mass- -production 
methods give the lowest prices yet. > Con- Read the specification for this low cost high 
temporary good looks. y&2I gauge steel case quality unit. 
with I8 gauge front panel. ySmart electric 1. 25,000 hour average life as standard. 
blue hammer finish with white panel. yeFront 2. Neon and its resistor are inside the housing. 
panels supplied with a special, easy to mark 3. High intensity neon. a 
out strippable coating. 4‘‘ Eyebrow” has | PRICES: Examples 4, Polypropylene body in special strong clear 
no raw edge being folded for extra strength | CASENo 1 5 10 200 resin. f 
and appearance.  kEach case individually 5. She Overs standard leads moulded into lamp 
packed. ye Easy ordering by code number 
indicating outside dimensions, 8 loose 6. ete of panel up to gin, No specail temunapemes ye ik 
feet s lied free. 
et supp 16127 / 84/6 7, Available in red or clear._ ie GOb aid cee eee 
* special offer: DESIGNER’S KIT | 161278 _| 119/- 117/- uly with order, No discounts, 
comprising one each of all 5 sizes 5% discount for cash with order. WEST HYDE DEVELOPMENTS LIMITED 
aeelit eed OF ne PELIVERy | NEW PARK ROAD, HAREFIELD, MIDDX. Phone: Harefield 2255 
£9.19.6. net (normally £12.13.6.) inc. post. SERV Raat 24 hr. telephone answering service 
5S 7 
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Model “7/0R" Very High Fre- 
quency receiver, covering from 
19 Mc/s to 165 Mc/s in six ranges. 
Accepts AM, FM and CW. High 
Sensitivity, fine control, thoroughly 
reliable. 


Wireless World 


Model ‘‘850/2"' General Purpose 
LF/MF receiver. Six ranges give 
a coverage of 10 kc/s to 600 kc/s. 
Full communications facilities and 
suitable for all climates, 


There's an 


Model "770U"" Ultra High 
Frequency receiver, covering 
from 150 Mc/s to 500 Mc/s. Excel- 
lent performance throughout and 
suitable for receiving either FM or 
AM signals. 


sEDDYSTIONE 


COMMUNICATIONS RECEIVER 


FOR ANY FREQUENCY serween 10kcé awn 1 000M(cs 


Model “770S" Extra High Fre. 
quency receiver, with coverage 
from 500 Mc/s to 1000 Mc/s. Coarse 
and fine tuning controls permic 
excellent frequency resolution. 
High performance and possesses 
many special features. 


Model 830/2 Wide Range Com- 
munications receiver. Nine 
ranges, 300 kc/s to 30 Mc/s. Eight 
spot frequency crystal controlled 
positions. Many refinements includ- 
ing incremental tuning, variable 
selectivity, sideband selection, crys- 
tal calibrator. 


Please write for full Technical Specifications to the Manufacturers 


STRATTON & CO. LTD., 
Telephone: PRlory 2231/4 
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Model ‘'880/2" High Stability 
HF receiver. Superb specification 
and performance, as necessary to 
meet professional requirements. 
Range 500 kc/s to 30 Mc/s. Setting 
accuracy within 500 c/s. Combines 
the advantages of crystal control 
with continuous tuning. 


BIRMINGHAM, 31 


ili 


TELEX: 33708. 


, 


. Kin ideal Chri 
to find in the 


the handy d 
those tricky 


Multicore 


The new Mult 
without rolling off. 
The solder is in‘acon 


Containing 14 


stmas present — the new 
tool box — simple to use. 
icore dispenser will stan 


tinuous coil whic 


ispenser re 
soldering jobs- 
feet 5-core 


in fact, it is virtually a 


48 s.w.g- Ersin 
d-famous 


Savbit alloy — the worl 


handy dispensef — easy 


d up or lay on the bench 
sed direct from 


beu 
h can shied hand. for 


copper-loade 
iron bit. 


Savbit 
for Factories 


Ersin Multicore Savbit Type 1 alloy 
containing 5 Cores of non-corrosive 
flux is supplied to factories at bulk 
Prices on 7 Ib. reels. 16 and 18 s.w.g. 
are the diameters most suitable for 
the majority of soldering processes. 
Supplies are also available on 1 Ib. 
reels, 


d alloy tha 


t saves the soldering 


Savbit 
for the 
Small User 


The Size 1 Carton contains approxi- 
mately 37 ft. of 18 s.w.g. SAVBIT. 
It is also supplied in 14 s.w.g. and 
16 s.w.g. Obtainable from radio and 
electrical stores. Ersin Multicore 
5-core Solder is also supplied in 4 
specifications of Standard Tin/Lead 
alloys. Price 5/- each (subject). 


(SUBJECT) 


Bib Recording 

Tape Splicer 
Gives you a professional touch! 
This handy precision tool lets you 
edit tapes quickly and accurately — 
with no tape wastage and no post- 
editing clicks. The Bib Tape Splicer 
can be mounted directly on the tape 
deck. It uses all your odd lengths of 
tape, and pays for itself in tape saving 
over and jover again. Price 18/6 
(subject). 
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Engineers and technicians are invited to write 
on their Company's letter heading for the 
completely revised 5th Edition of the 24-page 
booklet "MODERN SOLDERS" containing data 
on melting points, gauges, alloys, etc. 


MULTICORE SOLDERS LIMITED, MULTICORE WORKS 
HEMEL HEMPSTEAD, HERTS. 


3 a 
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Bib 4 
Wire Stripper 
and Cutter 


This 3-in-1 tool 
strips insulation 
without nicking 
the wire, cuts wire 


cleanly and splits =~» 4- 


extruded plastic 
twin flex. Adjust- 
able to most wire 


thicknesses; + 3/6. =~ 


each (subject), a 


 (BOXMOOR 3636) 


